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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual transmission/reflection type 
liquid crystal display device and a reflection type liquid crystal display device 
having a reflector having good reflection characteristics. 
SOLUTION: In this method, a liquid crystal display device having a first 
substrate and a counter substrate facing the first substrate through a liquid 
crystal layer is produced. A reflector 69 having recesses and projections is 
formed in a first region A and a second region B on the liquid crystal layer side 
surface of the first substrate. This method includes a process of forming a 
photosensitive resin layer 68 to cover the first region A and the second region 
B on the first substrate, a process of exposing the photosensitive resin layer 68 
to light with different quantities of light in the first region A and in the second 
region B from each other by using a light-shielding mask 120 to form recesses 
and projections in the photosensitive resin layer 68 on the upper face of the 
first substrate, and a process of forming a light reflector 60 influenced by the 
recesses and projections on the photosensitive resin layer 68. 





LEGAL STATUS 

[Date of request for examination] 27.07.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 347 1 246 

[Date of registration] 1 2.09.2003 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



3 
I 



03 
I— 

m 

o 
O 

-< 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate and the opposite substrate which counters this 1st substrate on both sides 
of a liquid crystal layer, It is the manufacture approach of preparation ************** and the light 
reflex plate with surface irregularity is formed on the 1st field in this liquid crystal layer side front face 
of this 1st substrate, and the 2nd field. This approach this — a 1st substrate top — this 1st field and 
this 2nd field — a wrap — the process which forms a photopolymer layer like, and by exposing this 
photopolymer layer so that the light exposure in this 1st field and this 2nd field may differ using a 
protection-from-light mask The manufacture approach of the liquid crystal display which includes the 
process which forms the irregularity by this photopolymer layer in the top face of this 1st substrate, and 
the process which forms this light reflex plate so that this irregularity may be reflected on this 
photopolymer layer. 

[Claim 2] the 1st substrate film in said 1st field and the 2nd substrate film in said 2nd field form in the 
bottom of said photopolymer layer ; — having — **** — this — the reflection factor of the 1st 
substrate film — this — the manufacture approach of a liquid crystal display according to claim 1 higher 
than the reflection factor of the 2nd substrate film. 

[Claim 3] The manufacture approach of a liquid crystal display according to claim 1 that the thickness of 
the part in said 1st field of said photopolymer layer is smaller than the thickness of the part in said 2nd 
field of this photopolymer layer. 

[Claim 4] Said light reflex plate formed in said the 1st field and said 2nd field is the manufacture 
approach of a liquid crystal display given in any of claims 1-3 they are that are a pixel electrode and 
wiring is prepared in this 1st field between said 1st substrate and said photopolymer layers. 
[Claim 5] The manufacture approach of a liquid crystal display given in any of claims 1-4 they are that 
the exposure area of this protection-frorrHight mask differs about said 1st field and said 2nd field in the 
process which exposes said photopolymer layer using said protection-frorrHight mask. 
[Claim 6] The ratio of the exposure area to the face shield product in said 1st field of said protection- 
frorrHight mask is the manufacture approach of a liquid crystal display according to claim 5 smaller than 
the ratio of the exposure area to the face shield product in said 2nd field. 

[Claim 7] Said protection-frorrHight mask has the circular exposure section arranged at two or more 
irregularity, and when the minimum interval of this adjoining exposure section is the same, the diameter 
of this exposure section is the manufacture approach of a liquid crystal display given in any of claims 1- 
6 with said 1st field smaller than said 2nd field they are. 

[Claim 8] Said protection-from-light mask has two or more exposure sections, and when the magnitude 
of two or more of these exposure sections is the same, the minimum interval of this exposure section is 
the manufacture approach of a liquid crystal display given in any of claims 1-6 with said 1st larger field 
than said 2nd field they are. 

[Claim 9] Said protection-from-light mask has the circular protection-from-light section arranged at 
two or more irregularity, and when the minimum interval of this adjoining protection-from-light section is 
the same, the diameter of this protection-from-light section is the manufacture approach of a liquid 
crystal display given in any of claims 1-6 with said 1st larger field than said 2nd field they are. 
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[Claim 10] Said 1st substrate film is the manufacture approach of a liquid crystal display according to 
claim 2 containing a part of auxiliary part by volume of a pixel electrode. 

[Claim 11] Said liquid crystal display is the manufacture approach of a liquid crystal display given in any 
of claims 1-10 they are that the pixel electrode which is a mold liquid crystal display both for passage 
reflective, and was prepared on said 1st substrate is divided into the passage section which passes 
incident light, and the reflective section in which incident light is reflected. 

[Claim 12] It is the manufacture approach of a liquid crystal display given in any of claims 1-1 1 they are 
that said liquid crystal display is a reflective mold liquid crystal display, said light reflex plate functions 
as a pixel electrode, and said opposite substrate is a transparence substrate. 

[Claim 13] It is the liquid crystal display with which it is the liquid crystal display equipped with the 1st 
substrate and the opposite substrate which counters this 1st substrate on both sides of a liquid crystal 
layer, the light reflex plate is formed in this liquid crystal layer side front face of this 1st substrate, and 
this light reflex plate has two or more irregularity of the same size substantially. 

[Claim 14] It is the liquid crystal display currently formed by forming the photopolymer layer with said 
two or more irregularity of this light reflex plate, and two or more irregularity of the same configuration 
in the bottom of said light reflex plate when these two or more irregularity of this photopolymer layer 
exposes this photopolymer layer with different light exposure to a different field using a protection- 
from-light mask. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the mold liquid crystal display both for 
passage reflective, and a reflective mold liquid crystal display about a liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, portable-ization of OA (Office Automation) devices, such 
as a personal computer, progresses, and low cost-ization of a display has been an important technical 
problem. The substrate of a pair with which the electrode was respectively formed on both sides of the 
display medium which has an electro-optics property is formed, and a display has the configuration 
which displays by impressing an electrical potential difference to inter-electrode [ the ]. As a display 
medium of such a display, liquid crystal, electroluminescence, the plasma, electrochromic one, etc. are 
used, and especially, since the liquid crystal display (Liquid Crystal Display, LCD) using liquid crystal is a 
low power in a thin shape, utilization is progressing most. Many liquid crystal displays in the KAMERA 
form VTR equipped with OA equipment, such as a current word processor and a personal computer, 
portable information devices, such as an electronic notebook, and a liquid crystal display monitor etc. 
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are used. 

[0003] About the display mode and the drive approach of a liquid crystal display, the passive matrix 
which makes STN (super twisted nematic) mode the start belongs to the category which can realize low 
cost-ization most, however, since high-resolution-izing of a display, a raise in contrast, the formation of 
many gradation (multicolor — full color), and wide-field-of-view cornification come to be required as 
informational multimedia-ization will progress from now on, by the passive matrix, correspondence is 
considered to be difficult. Then, the active matrix which a switching element (active component) is 
prepared [ active matrix ] in each pixel, and makes the number of the scan electrode which can be 
driven increase to it is proposed. High-resolution-izing of a display, a raise in contrast, the formation of 
many gradation, and wide-field-of-view cornification are being attained by this method. In the liquid 
crystal display of an active matrix, the pixel electrode prepared in the shape of a matrix and the 
scanning line which passes near the pixel electrode have composition electrically connected through the 
active component. As an active component, there are a nonlinear device of two terminals and a 
nonlinear device of three terminals, and the representation rank of the active component by which 
current adoption is carried out is the thin film transistor (Thin Film Transistor, TFT) of 3 terminal 
component. 

[0004] A liquid crystal display has a transparency mold and a reflective mold. Since a liquid crystal 
display does not emit light itself unlike CRT (Braun tube) or EL (electroluminescence), its transparency 
mold which installs the equipment which consists of fluorescence tubing called a back light back, and 
illuminates it is common. However, in order that a back light may usually consume 50% or more of the 
total power consumption of a liquid crystal display, the reflective mold which installs a reflecting plate 
instead of a back light, and displays using an ambient light is advantageous to gestalt information 
machines and equipment with many opportunities to use outdoors and always carrying from a viewpoint 
of low-power-izing. 

[0005] In order not to use a polarizing plate besides using a polarizing plate called TN (TSUISUTEDDO 
pneumatic) mode and STN mode which are widely used for the display mode used with a reflective mold 
liquid crystal display with the current transparency mold a type, development is briskly performed also 
for the phase transition mold guest host mode in which a bright display is realizable in recent years. 
[0006] A reflective mold liquid crystal display has the fault that visibility falls extremely, when a 
surrounding light is dark. On the other hand, with this, the transparency mold liquid crystal display had 
the problem to which the visibility under for example, fine weather, etc. falls, when an ambient light 
was very bright conversely. Then, the reflector which consists of an ingredient which has . a light reflex 
function on an insulating substrate, and it are using the substrate which has the transparent electrode 
which consists of an ingredient which has a light transmission function independently. In the case where 
a surrounding light is dark, as a transparency mold liquid crystal display displayed using the light which 
penetrates a transparent electrode using a back light, when an ambient light is bright, a display becomes 
possible as a reflective mold liquid crystal display displayed using the reflected light in the reflector 
formed by the comparatively high film of the rate of a light reflex. It becomes possible to use as a mold 
liquid crystal display both for transparency reflective which uses an ambient light by this, without using a 
back light using a back light in the case where a surrounding light is dark, by one panel when an ambient 
light is bright. 

[0007] This is a part low power not using a back light, when an ambient light is brighter than the 
conventional transparency mold liquid crystal display, and by the case where a surrounding light is dark, 
by using a back light, if a surrounding light is dark like the conventional reflective mold liquid crystal 
display, it can conquer the fault that sufficient display is not obtained. 

[0008] In order to perform a bright display using an ambient light, it is necessary to make the luminous 
intensity scattered about in the direction perpendicular to the display screen to the incident light from 
all include angles increase in the above reflective mold liquid crystal displays and the mold liquid crystal 
display both for transparency reflective. In order to manufacture the reflecting plate which has the 
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* optimal reflection property, it is necessary for a reflecting plate to form concave heights in homogeneity 
with sufficient repeatability. 

[0009] There is an approach by performing angle dropping so that it may become round about the 
pattern section by performing the postheat treatment which applied and patternized the photopolymer 
layer to the insulating substrate about formation of a reflecting plate. Below, the conventional 
production process of the mold substrate both for transparency reflective of the mold liquid crystal 
display both for transparency reflective (component side substrate) is explained, referring to drawing 1 - 
3. 

[0010] Drawing 1 is the top view for 1 pixel of the mold substrate 10 both for transparency reflective. 
Drawing 2 is the A-A' sectional view of drawing 1 . The mold substrate 10 both for transparency 
reflective contains the amorphous silicon transistor (TFT) 16 prepared corresponding to the pixel 
electrodes 27 and 29 currently formed in the field surrounded by the source bus line 12, the gate bus 
line 14, the source bus line 12, and the gate bus line 14, and each pixel electrode. Two or more pixel 
electrodes are arranged in the shape of a matrix on a substrate, and constitute the display of a liquid 
crystal display. The pixel electrode includes the light transmission field 18 (it corresponds to an 
electrode 27), and light reflex fields 19 (it corresponds to an electrode 29) other than light transmission 
field 18. The light reflex field 19 has lapped with the gate bus line 14 partially (field A). 
[0011] The TFT16 section contains gate electrode 14a on a glass substrate 20 (Ta film), an insulating 
layer 21 (SiNx film), the semi-conductor layer 22 (a-Si film), the n-type-semiconductor layer 23 (n mold 
a-Si film), source electrode 24 and a drain electrode 25 (ITO film), and two layers 26 by Ta, as shown in 
drawing 2 . The pixel electrode 27 in a light transmission field consists of film, such as ITO formed in 
source electrode 24 and the drain electrode 25, and coincidence, (in addition on the transparency pixel 
electrode 27, Ta film does not exist). The photopolymer layer 28 which has concave heights is formed in 
the substrate upper part, and the pixel electrode 29 of the light reflex field 1 9 by the aluminum/Mo film 
is formed in a part of the top face. 

[0012] This mold substrate 10 both for transparency reflective is formed of a process as shown in 
drawing 3 (a) - (f). In addition, drawing 3 R> 3 (a) - (f) corresponds to the part which omitted TFT16 of 
drawing 2 . First, as shown in drawing 3 (a), the photopolymer layer 28 (Japan Synthetic Rubber acrylic 
resin) of a positive type is applied to the thickness of 3.7 micrometers on the substrate 20 with which 
the gate bus line 14, the insulating layer 21, and the pixel electrode 27 are formed in the top face. Under 
the part in the field A of the photopolymer layer 28, the pattern with comparatively high surface 
reflection of the gate bus line 14 etc. exists, only a layer with comparatively low surface reflection of an 
insulator layer 21, a transparent electrode (pixel electrode 27), etc. is formed in the bottom of the part 
in the field B of the photopolymer layer 28, and a pattern with comparatively high surface reflection 
does not exist. 

[0013] Exposure 44 is carried out to homogeneity with a low illuminance to such a substrate using the 
photo mask (protection-fronrHight mask) 40 which has the protection-from-light section 42 shown in 
drawing 4 ( drawing 3 (b)). About a photo mask 40, the protection-from-light section 42 has a round 
configuration with a diameter of 12 micrometers, and main spacing of the protection-from-light section 
42 is 14 micrometers. However, since interference of the reflected light will pose a problem if it arranges 
so that main spacing of the protection-from-light section 42 may become homogeneity with 14 
micrometers, main spacing of the protection-from-light section 42 uses what has been arranged at 
random so that min may become before and after 14 micrometers, exposure reinforcement — base — a 
reflection property is evaluated **ing exposure conditions in glass, and it is set as 50mJ based on the 
result of having asked for the exposure reinforcement from which a good reflection property is obtained. 
[0014] Next, using the photo mask 50 with the exposure sections 28b and 27b which carried out opening 
of the part corresponding to the transparency electrode 27 of the contact hole section 28a and the 
transparency field 18 as shown in drawing 5 , as shown in drawing 3 (c), it exposes with a high 
illuminance to homogeneity. Exposure reinforcement is 260mJ(s). 
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[0015] Next, as shown in drawing 3 (d), negatives are developed with a developer. The resin of the high 
illuminance exposure part (exposure sections 28b and 27b) mentioned above is removed completely by 
this, and film decrease of the resin of the low illuminance exposure section is partly carried out to early 
thickness. 

[0016] next, the thing for which heat-treatment is performed at 100 degrees C for 1 1 minutes, and 
heat-treatment for 60 minutes is performed at 220 degrees C after that as shown in drawing 3 (e) — 
heat — whom — according to a phenomenon, the resin of the field by which low illuminance exposure 
was carried out deforms, and the shape of gently-sloping toothing is acquired. 

[0017] Next, Mo thin film is formed in the thickness of 100nm by the sputtering method as a reflector 29, 
on it, A1 thin film is formed by the sputtering method at the thickness of 100nm, and patterning is 
performed. After applying a photoresist on a substrate and specifically exposing the part of the 
photoresist of the transparency polar-zone 27a upper part, by performing the process of development, 
etching, and exfoliation, patterning of an aluminum/Mo electrode is performed and the reflective pixel 
electrode 29 as shown in drawing 3 (f) is completed. 

[0018] Below, the conventional reflective mold liquid crystal display is explained briefly. There is a 
means to form the irregularity controlled since it had the optimal reflection property for the front face of 
the substrate which consists of glass etc., and to form thin films, such as silver, and to form a reflecting 
plate on it about formation of the component side substrate of a reflective mold liquid crystal display. In 
JP,6-75238,A, a photopolymer is applied on a substrate and two or more heights are formed by heat- 
treating, after minding the protection-from-light mask with which the circular protection-from-light 
section was arranged and exposing and developing a photopolymer. An insulator protective coat is 
formed in accordance with the configuration of the convex section of these heights, and the reflecting 
plate which consists of a metal thin film is formed on an insulator protective coat. Moreover, it has 
solved by making generating of the duplex projection under the effect of the glass thickness which 
poses a problem by forming a reflecting plate outside into the structure as which forms a reflecting plate 
in the interior and it serves with a pixel electrode. 
[0019] 

[Problem(s) to be Solved by the Invention] There are the following troubles in the reflecting plate of the 
mold liquid crystal display both for transparency reflective formed of the conventional above processes. 
[0020] A difference is looked at by the concavo-convex level difference configuration even if it forms 
the shape of toothing in the bottom of the field A where a circuit pattern with comparatively strong 
surface reflection of a bus line, auxiliary capacity, etc. exists under the photopolymer layer 28, and the 
photopolymer layer 28 by the same exposure reinforcement in the field B where surface reflection of an 
insulator layer, a transparent electrode, etc. is comparatively weak, according to the process of for 
example, above-mentioned drawing 3 — Field A — setting — thickness a of the photopolymer layer 28 
of heights — 2.7 micrometers and thickness b of a crevice — 1.0 micrometers — it is — thickness a of 
the photopolymer layer 28 of heights is [ in / receive and / Field B / 2.9 micrometers and thickness b T 
of a crevice ] 1.9 micrometers ( drawing 3 (e)). Since light exposure increases by surface reflection with 
the pattern which exists under a photopolymer layer in Field A as a cause by which the toothing-like 
level difference became large in Field A, it is possible that a toothing-like level difference becomes large 
compared with Field B. 

[0021] That is, when applying and patternizing a photopolymer to an insulating substrate, by the case 
where surface reflection of a bus line etc. has the comparatively high substrate of a photopolymer, and 
the case where surface reflection of an insulator layer, a transparent electrode, etc. is comparatively 
low, the shape of toothing formed on it differed, and the reflection property as a design was not able to 
be realized. Since light exposure increases by surface reflection in [ of surface reflection of the 
substrate of a photopolymer ] being comparatively high even if it patternizes the shape of toothing by 
the same exposure reinforcement, a toothing-like level difference becomes large compared with the 
case of surface reflection of a substrate of being comparatively low. 
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[0022] Moreover, on the substrate with which 3 terminal nonlinear resistance component was formed, 
many laminatings, such as conductive thin film layers, such as a bus line and auxiliary capacity, an 
insulator layer, and a semi-conductor layer, are formed, it is not flat and the level difference exists for 
every layer. The photopolymer for forming concave heights is also influenced of a lower layer level 
difference, and it becomes impossible for this reason, to maintain uniform thickness. Like Field B, if a 
photopolymer is applied on Field A, the thickness of the photopolymer on a bus line, auxiliary capacity, 
etc. will benefit the level difference on the front face of a substrate thinner than the thickness of the 
photopolymer of the other part (field B). When forming concave heights with a positive type 
photopolymer and a protection-frorrHight means to have the circular protection-frorrHight section of 
the same diameter altogether is used, the circular heights from which magnitude (diameter) differs will 
be formed in the field in which the thickness of a photopolymer differs. Moreover, also when a 
protection-frorrHight means to have the circular translucent part of the same diameter altogether is 
used, the circular crevice where magnitude (diameter) differs will be formed in the field in which the 
thickness of a photopolymer differs. Also in case concave heights are formed with a negative-mold 
photopolymer, a similarly different circular crevice or heights will be formed. Moreover, if it exposes so 
that reflective effectiveness may become good in Field A in case a photopolymer is applied and 
patternized to an insulating substrate, in Field B, light exposure will be insufficient, the shape of toothing 
will not fully be formed, and a good reflection property will not be obtained. On the other hand, if it 
exposes so that reflective effectiveness may become good in Field B in case a photopolymer is applied 
and patternized to an insulating substrate, in Field A, the shape of steep toothing will be formed in light 
exposure over, and a good reflection property will not be obtained. 

[0023] As mentioned above, it was difficult to form in homogeneity within a pixel the irregularity 
controlled in order for the shape of toothing to differ for every field also within the same pixel and to 
obtain the optimal reflection property. 

[0024] Although the above explanation is related with the mold liquid crystal display both for 
transparency reflective, a reflective mold liquid crystal display is the case where a display does not have 
the transparency field 18 but all serve as a reflective field, and has the same problem as the above 
fundamentally. A circular thing is arranged at random and formed, the diameter phi is 1 micrometer - 30 
micrometers, and those adjoining spacing of the concave heights of the reflecting plate of a reflective 
mold liquid crystal display is very as very small as 1 micrometer - 30 micrometers similarly. For this 
reason, it was difficult to form the reflecting plate which a high definition photolithography is required 
and has uniform concave heights. 

[0025] This invention is made in view of the above-mentioned situation, and the place made into the 
purpose is to offer the mold liquid crystal display both for transparency reflective equipped with the 
reflecting plate which has a good reflection property with the shape of uniform toothing, reflective mold 
liquid crystal displays, and those manufacture approaches. 

[0026] [Means for Solving the Problem] The opposite substrate with which the manufacture approach of 
the liquid crystal display by this invention counters this 1st substrate on both sides of the 1st substrate 
and liquid crystal layer, It is the manufacture approach of preparation ************** and the light 
reflex plate with surface irregularity is formed on the 1st field in this liquid crystal layer side front face 
of this 1st substrate, and the 2nd field. This approach this — a 1st substrate top — this 1st field and 
this 2nd field — a wrap — the process which forms a photopolymer layer like, and by exposing this 
photopolymer layer so that the light exposure in this 1st field and this 2nd field may differ using a 
protection-frorrHight mask The process which forms the irregularity by this photopolymer layer in the 
top face of this 1st substrate, and the process which forms this light reflex plate so that this irregularity 
may be reflected on this photopolymer layer are included, and the above-mentioned purpose is attained 
by that. 

[0027] with a certain operation gestalt, the 1st substrate film in said 1st field and the 2nd substrate film 
in said 2nd field form in the bottom of said photopolymer layer — having — **** — this — the 
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y reflection factor of the 1 st substrate film — this — it is higher than the reflection factor of the 2nd 
substrate film. 

[0028] The thickness of a part [ in / at a certain operation gestalt / said 1st field of said photopolymer 
layer ] is smaller than the thickness of the part in said 2nd field of this photopolymer layer. 
[0029] With a certain operation gestalt, said light reflex plate formed in said the 1st field and said 2nd 
field is a pixel electrode, and wiring is prepared in this 1st field between said 1st substrate and said 
photopolymer layers. 

[0030] With a certain operation gestalt, the exposure area of this protection-from-light mask differs 
about said 1st field and said 2nd field in the process which exposes said photopolymer layer using said 
protection-from~light mask. 

[0031] The ratio of the exposure area to a face shield product [ in / at a certain operation gestalt / said 
1st field of said protection-from-light mask ] is smaller than the ratio of the exposure area to the face 
shield product in said 2nd field. 

[0032] With a certain operation gestalt, said protection-from-light mask has the circular exposure 
section arranged at two or more irregularity, and when the minimum interval of this adjoining exposure 
section is the same, said 1st field of the diameter of this exposure section is smaller than said 2nd field. 
[0033] With a certain operation gestalt, said protection-from-light mask has two or more exposure 
sections, and when the magnitude of two or more of these exposure sections is the same, said 1st field 
of the minimum interval of this exposure section is larger than said 2nd field. 

[0034] With a certain operation gestalt, said protection-from-light mask has the circular protection- 
from-light section arranged at two or more irregularity, and when the minimum interval of this adjoining 
protection-from-light section is the same, said 1st field of the diameter of this protection-from-light 
section is larger than said 2nd field. 

[0035] With a certain operation gestalt, said 1st substrate film contains a part of auxiliary part by 
volume of a pixel electrode. 

[0036] With a certain operation gestalt, said liquid crystal display is a mold liquid crystal display both for 
passage reflective, and the pixel electrode prepared on said 1st substrate is divided into the passage 
section which passes incident light, and the reflective section in which incident light is reflected. 
[0037] With a certain operation gestalt, said liquid crystal display is a reflective mold liquid crystal 
display, said light reflex plate functions as a pixel electrode, and said opposite substrate is a 
transparence substrate. 

[0038] The liquid crystal display by this invention is a liquid crystal display equipped with the 1st 
substrate and the opposite substrate which counters this 1st substrate on both sides of a liquid crystal 
layer, the light reflex plate is formed in this liquid crystal layer side front face of this 1 st substrate, as 
for this light reflex plate, it has two or more irregularity of the same size substantially, and the above- 
mentioned purpose is attained by that. 

[0039] With a certain operation gestalt, the photopolymer layer with said two or more irregularity of this 
light reflex plate and two or more irregularity of the same configuration is formed in the bottom of said 
light reflex plate, and these two or more irregularity of this photopolymer layer is formed by exposing 
this photopolymer layer with different light exposure to a different field using a protection-from-light 
mask. 
[0040] 

[Embodiment of the Invention] Below, the fundamental concept of this invention is explained. 
[0041] In this invention, in order to form the mold liquid crystal display both for transparency reflective 
and a reflective mold liquid crystal display with the reflecting plate which has a good reflection property, 
in the exposure process of a photopolymer layer, light exposure is changed to the field where 
photopolymer layers differ. It sets up so that the thickness of a photopolymer layer may become lower 
than the light exposure of the large field (field B) in comparison in comparatively low field or wiring of a 
substrate's surface reflection of the light exposure of the field (field A) where the thickness of a 
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photopolymer layer is small in comparison etc. more specifically not existing in comparatively high field 
or wiring of surface reflection of the substrate of a photopolymer etc. existing. 

[0042] There are an approach of controlling the luminous intensity (exposure reinforcement) exposed 
about adjustment of this light exposure using a photo mask (protection-from-light mask) with a uniform 
pattern, an approach exposed using the photo mask with which the patterns of a different field differ. 
[0043] (1st operation gestalt) Below, the mold liquid crystal display both for transparency reflective 
equipped with the mold substrate both for transparency reflective and its manufacture approach are 
explained as 1st operation gestalt of this invention. 

[0044] The top view for 1 pixel of the substrate both for transparency reflective in this operation gestalt 
is the same as that of the configuration shown in drawing 1 fundamentally, and omits the explanation. 
Drawing 6 shows the cross-section structure which met the A-A' line of drawing 1 of the mold 
substrate 60 both for transparency reflective by this invention. The reflecting plate 69 in the mold 
substrate 60 both for transparency reflective has the irregularity of the same size substantially, and has 
a uniform and good reflection property. In this application specification, "it is the irregularity of the same 
size substantially" points out the irregularity which has dispersion in size as shows the reflection 
property from which a reflecting plate does not make display quality produce an ununiformity within one 
pixel. [ which the reflecting plate has ] In addition, other parts of the mold substrate 60 both for 
transparency reflective are fundamentally [ as the part of correspondence shown in drawing 2 R> 2 ] the 
same. 

[0045] Below, the manufacture approach of the mold liquid crystal display both for transparency 
reflective is explained, referring to drawing 7 (a) - (g). In this operation gestalt, desired irregularity is 
formed in the front face of a photopolymer layer by controlling the light exposure which exposes a 
photopolymer layer using a photo mask with a uniform pattern. In addition, drawing 7 (a) - (g) 
corresponds to the part which omitted TFT16 of drawing 6 . 

[0046] First, as shown in drawing 7 (a), the photopolymer layer 68 (Japan Synthetic Rubber acrylic resin) 
of a positive type is applied to the thickness of about 3.7 micrometers on the substrate 20 with which 
the gate bus line 14, the insulating layer 21, and the pixel electrode 27 are formed in the top face. Under 
the part in the field A of the photopolymer layer 68, the pattern with comparatively high surface 
reflection of the gate bus line 14 etc. exists, only a layer with comparatively low surface reflection of an 
insulator layer 21, a transparent electrode (pixel electrode 27), etc. is formed in the bottom of the part 
in the field B of the photopolymer layer 68, and a pattern with comparatively high surface reflection 
does not exist. For this reason, the thickness of the photopolymer layer 68 has the part of Field A 
smaller than the part of Field B. 

[0047] The field A as shows such a substrate to drawing 8 shades altogether, and exposure 44 is carried 
out to homogeneity with a low illuminance using the 1st photo mask 80 which has the protection-from- 
light section 82 by which the other field (field B) has been arranged irregularly ( drawing 7 (b)). About a 
photo mask 80, the protection-from-light section 82 has the round configuration where a diameter D is 
12 micrometers, and the main spacing E of the protection-from-light section 82 is 14 micrometers. 
However, since interference of the reflected light will pose a problem if it arranges so that main spacing 
of the protection-from-light section 82 may become homogeneity with 1 4 micrometers, what has been 
arranged at random so that min may become before and after 14 micrometers is used for main spacing 
of the protection-from-light section 82. Exposure reinforcement is set as about 50 mJ(s). 
[0048] Next, the field A as shown in drawing 9 has the protection-from-light section 82 arranged 
irregularly, and using the 2nd photo mask 90 which the other field (field B) is shading completely, as 
shown in drawing 7 (c), it carries out exposure 44 to homogeneity with a low illuminance. The size of the 
protection-from-light section 82 and arrangement are the same as that of it of an exposure process 
using the 1st above-mentioned photo mask 80. If exposure reinforcement is performed at this process 
and it exposes by 50mJ(s) as well as the case of the 1st photo mask 80, the level difference of the 
shape of toothing in the field A of a photopolymer layer will become larger than that of Field B. The 
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circuit pattern (gate bus line 14) with surface reflection comparatively strong against the bottom of the 
field A of the photopolymer layer 68 exists, and, further thereby, it is because the thickness of the part 
of the field A of the photopolymer layer 68 is thinner than that of the other part (field B). 
[0049] In order to set up the optimal exposure reinforcement about Field A, it exposed to the mold 
substrate both for transparency reflective using the conventional photo mask 40 shown in drawing 4 , 
and the relation between exposure reinforcement and the level difference of the shape of toothing in 
Field A and Field B was investigated. The result is shown in drawing 10 . In drawing 10 , in order to take 
into consideration not only a concavo-convex relative configuration but the homogeneity of the height 
from the same field as dispersion in the size of the irregularity which governs a reflection property, the 
value which added the substrate film to resin thickness is set as an axis of ordinate. That is, in Field A, 
0.3 micrometers of thickness of a gate bus line are added so that the homogeneity of the height from 
the same field as Field B can also be compared. Thickness a of the photopolymer layer of the heights of 
Field A and thickness a' (refer to drawing 3 (e)) of the photopolymer layer of the heights of Field B are 
almost fixed regardless of exposure reinforcement so that drawing 10 may show. On the other hand, the 
thickness of the photopolymer layer of a crevice has the almost equal time of exposure on-the-strength 
35mJ and exposure on-the-strength 50mJ (thickness b) (thickness b'). Based on the above-mentioned 
result, the exposure reinforcement in the case of exposing using the 2nd photo mask 90 to Field A in 
the process shown in drawing 7 (c) is set as about 35 mJ(s) with this operation gestalt. 
[0050] Next, using the photo mask 50 (the 3rd photo mask) with the exposure sections 28b and 27b 
which carried out opening of the part corresponding to contact hole section 28a as shown in drawing 5 , 
and transparency electrode 27a of the transparency field 18, as shown in drawing 7 (d), it exposes with a 
high illuminance to homogeneity. Exposure reinforcement is 260mJ(s). 

[0051] Next, as shown in drawing 7 (e), negatives are developed with a developer. The resin of the high 
illuminance exposure part (exposure sections 28b and 27b) mentioned above is removed completely by 
this, and film decrease of the resin of the low illuminance exposure section is partly carried out to early 
thickness. 

[0052] next, the thing for which heat-treatment is performed at 100 degrees C for 1 1 minutes, and 
heat-treatment for 60 minutes is performed at 220 degrees C after that as shown in drawing 7 (f) — 
heat — whom — according to a phenomenon, the resin of the field by which low illuminance exposure 
was carried out deforms, and the shape of gently-sloping toothing is acquired. 

[0053] Next, Mo thin film is formed in the thickness of 100nm by the sputtering method as a reflector 69, 
on it, A1 thin film is formed by the sputtering method at the thickness of 100nm, and patterning is 
performed. After applying a photoresist on a substrate and specifically exposing the part of the 
photoresist of the transparency electrode 27a upper part, by performing the process of development, 
etching, and exfoliation, patterning of an aluminum/Mo electrode is performed and the reflective pixel 
electrode 69 as shown in drawing 7 (g) is completed. The reflective pixel electrode 69 has the shape of 
same toothing as the photopolymer layer 68 substantially. 

[0054] While forming the reflecting plate which has gently-sloping and high-density reflective irregularity 
according to the above process, in the field in which the reflecting plate is formed also in Field B also in 
Field A, the shape of toothing with a uniform level difference is acquired. The shape of that is, toothing 
which the reflecting plate by the conventional technique has (the level difference (a-b=2.7micrometer- 
LOmicrometer) in area A 1.7 micrometers) The level difference (a '-b'=2.9micrometer-1.9micrometer) in 
area B the irregularity of the reflecting plate by this invention to 1.0 micrometers A level difference (a- 
b=2. 7-1 .6=1.1 and a'-b -3.0-1.9=1.1) has the same size of 1.1 micrometers also in Field A or Field B. 
Consequently, compared with the conventional reflecting plate, a reflection factor uniform [ the 
reflecting plate by this invention ] and good is shown. 

[0055] The mold substrate both for transparency reflective formed as mentioned above and the color 
filter substrate which has a counterelectrode are stuck, liquid crystal is poured in between substrates, 
and the mold liquid crystal display panel both for transparency reflective is created. 
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[0056] Although the protection-from-light section of a photo mask serves as a circular configuration in 
the above explanation, you may have other geometry, such as a four way type and a rectangle, in 
instead of [ circular ]. Furthermore, with this operation gestalt, it is exposing so that a crevice may exist 
after photopolymer layer development, but since the configuration of heights is adjusted also in the 
process in which only heights exist after photopolymer layer development as shown in drawing 20 
mentioned later, the shape of toothing which has the same size substantially is realizable by setting up 
the optimal light exposure. These things are the same also about the following operation gestalten. 
[0057] (2nd operation gestalt) Below, other manufacture approaches of the mold liquid crystal display 
both for transparency reflective are explained as 2nd operation gestalt of this invention. In the 1st 
above-mentioned operation gestalt, in order to form irregularity in a photopolymer layer, the photo mask 
(80 and 90) of two sheets is used, and the parts of the field A of a photopolymer layer and Field B are 
exposed at two processes. With this operation gestalt, in order to form irregularity, one exposure 
process is performed using the photo mask with the pattern with which the parts corresponding to Field 
A and Field B differ of one sheet. In this photo mask, the ratio of the area in Field A to expose and 
which carries out area pair protection from light is set up smaller than the ratio of the area in Field B to 
expose and which carries out area pair protection from light. Drawing 1 1 (a) This operation gestalt 
explains the manufacture approach of the mold liquid crystal display both for transparency reflective of 
2 inches of vertical angles, referring to - (f). 

[0058] First, as shown in drawing 1 1 (a), the photopolymer layer 68 (Japan Synthetic Rubber acrylic 
resin) of a positive type is applied to the thickness of about 3.7 micrometers on the substrate 20 with 
which the gate bus line 14, the insulating layer 21, and the pixel electrode 27 are formed in the top face. 
[0059] Exposure 44 (exposure reinforcement, about 50 mJ(s)) is carried out to homogeneity with a low 
illuminance using the photo mask 120 which shows such a substrate to drawing 12 ( drawing 1 1 (b).). A 
photo mask 120 has the pattern of the field B with protection-from-light section 122b from which the 
pattern of the field A with circular protection-from-light section 122a arranged irregularly, the pattern of 
Field A, the diameter of protection-from-light section 122a, and main spacing differ. If the magnitude 
and main spacing of the protection-from-light sections 122a and 122b are adjusted, light exposure to 
the part of the field A of the photopolymer layer 68 can be made fewer than the light exposure to the 
part of Field B. (The consideration about a value with optimal magnitude of the protection-from-light 
sections 122a and 122b and main spacing is explained to a detail like after.) With this operation gestalt, a 
diameter is [ 10 micrometers and main spacing of round shape protection-from-light section 122a of the 
field A of a photo mask 120 ] 12 micrometers, and a diameter is [ 12 micrometers and main spacing of 
round shape protection-from-light section 122b of Field B ] 14 micrometers. However, since 
interference of the reflected light will pose a problem if main spacing of the protection-from-light 
section is set as homogeneity at 12 micrometers and 14 micrometers, as for main spacing of the 
protection-from-light section, it is desirable to set up at random so that min may become before and 
after 12 micrometers and 14 micrometers, respectively. Exposure conditions are set as the exposure 
reinforcement of 50m J like the 1st operation gestalt. 

[0060] Next, using the photo mask 50 with the exposure sections 28b and 27b which carried out opening 
of the part corresponding to contact hole section 28a as shown in drawing 5 , and transparency 
electrode 27a of the transparency field 18, as shown in drawing 1 1 (c), it exposes with a high illuminance 
to homogeneity. Exposure reinforcement is 260mJ(s). 

[0061] Next, as shown in drawing 1 1 (d), negatives are developed with a developer. The resin of the high 
illuminance exposure part (exposure sections 28b and 27b) mentioned above is removed completely by 
this, and film decrease of the resin of the low illuminance exposure section is partly carried out to early 
thickness. 

[0062] next, the thing for which heat-treatment is performed at 100 degrees C for 1 1 minutes, and 
heat-treatment for 60 minutes is performed at 220 degrees C after that as shown in drawing 1 1 (e) — 
heat — whom — according to a phenomenon, the resin of the field by which low illuminance exposure 
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was carried out deforms, and the shape of gently-sloping toothing is acquired. 

[0063] Next, Mo thin film is formed in the thickness of 100nm by the sputtering method as a reflector 69, 
on it, A1 thin film is formed by the sputtering method at the thickness of 100nm, and patterning is 
performed. After applying a photoresist on a substrate and specifically exposing the part of the 
photoresist of the transparency electrode 27a upper part, by performing the process of development, 
etching, and exfoliation, patterning of an aluminum/Mo electrode is performed and the reflective pixel 
electrode 69 as shown in drawing 1 1 (f) is completed. Thus, the formed mold substrate both for 
transparency reflective and the color filter substrate which has a counterelectrode are stuck, liquid 
crystal is poured in between substrates, and the mold, liquid crystal display panel both for transparency 
reflective is created. 

[0064] A value with optimal magnitude of the protection-from-light sections 122a and 122b of the photo 
mask 120 used for below with this operation gestalt and main spacing is considered. 
[0065] First, in order to perform this consideration, two or more mold substrates both for transparency 
reflective are formed using two or more photo masks (see the photo mask 40 shown in drawing 4 ) with 
which the magnitude and main spacing of the protection-from-light section differ from each other, 
concrete — base — it exposes with a low illuminance to homogeneity using the photo mask which has 
the protection-from-light section which has fixed magnitude and main spacing on a glass substrate after 
applying the photopolymer layer of a positive type to the thickness of about 3.7 micrometers (exposure 
reinforcement, about 50 mJ(s)). Heat-treatment is performed at 100 degrees C after development for 1 1 
minutes, and heat-treatment for 60 minutes is performed at 220 more degrees C. And the reflecting 
plate by aluminum (100nm in thickness)/Mo (100nm in thickness) is formed on a substrate. On both 
sides of the methyl salicylate, the standard white plate was made into the reference for this reflective 
substrate and glass substrate using lamination and Minolta CM-2002, and Y value showing reflectivity 
was measured. This result is shown in drawing 1 3 . 

[0066] The reflective substrate which a curve (8-2P) is 8 micrometers, and the diameter of the round 
shape protection-from-light section formed in drawing 13 using the photo mask with which main spacing 
has the pattern which is 10 micrometers, The reflective substrate which formed the curve (10-2P) using 
the photo mask with which the diameter of the round shape protection-from-light section has the 
pattern whose main spacing it is 10 micrometers and is 12 micrometers, A curve (12-2P) shows relation 
with Y value of the exposure reinforcement and the reflecting plate in the case of the reflective 
substrate formed using the photo mask which has the pattern whose main spacing the diameter of the 
round shape protection-from-light section is 12 micrometers, and is 14 micrometers. However, since 
interference of the reflected light became a problem when it had arranged so that main spacing of the 
protection-from-light section might become homogeneity with 14 micrometers, 12 micrometers, and 10 
micrometers, respectively, what has been arranged at random so that min may become before and after 
14 micrometers, 12 micrometers, and 10 micrometers, respectively was used for main spacing of the 
protection-from-light section. 

[0067] According to drawing 13 , it turns out that it takes for the diameter of the protection-from-light 
section to become small with 12 micrometers to 10 micrometers, and 8 micrometers, and the exposure 
reinforcement from which Y value becomes max becomes large, making the diameter of protection- 
from-light section 122a of Field A smaller than the diameter of protection-from-light section 122b of 
Field B, when exposing a photopolymer layer from this using the photo mask 120 shown in drawing 12 — 
the diameter of the protection-from-light section — the whole surface — the case where it exposes 
with the same photo mask shows that a better reflection property is obtained. 
[0068] As for the display panel formed of this operation gestalt, higher Y value is acquired by the 
conventional technique compared with ************ (in addition, about measurement of Y value, the 
polarizing plate is measuring, without sticking on a panel so that the thickness of a liquid crystal layer 
may not affect a reflection property). As for the panel by the conventional technique using the photo 
mask 40 (as for the protection-from-light section, the diameter of 12 micrometers and main spacing are 
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homogeneity with 14 micrometers) shown in drawing 4 , Y value is 5.28 more concretely. On the other 
hand, Y value of the panel which the diameter of protection-from-light section 122a of Field A formed 
by the approach of the 2nd operation gestalt using the photo mask 120 with which 12 micrometers and 
main spacing are set [ 8 micrometers and main spacing ] to 14 micrometers by the diameter of 10 
micrometers and protection-from-light section 122b of Field B is set to 5.31. Moreover, Y value of the 
panel which the diameter of protection-frorrHight section 122a of Field A formed by the approach of 
the 2nd operation gestalt using the photo mask 120 with which 12 micrometers and main spacing are set 
[ 10 micrometers and main spacing ] to 14 micrometers by the diameter of 12 micrometers and 
protection-frorrHight section 122b of Field B similarly is set to 5.73, and the improvement of about 9% 
of reflection property is accepted compared with the panel of the conventional example. Thus, 
improvement in the reflection property of a reflecting plate is possible by changing the diameter or main 
spacing of the protection-frorrHight section in Field A and Field B of a photo mask. 
[0069] This operation gestalt has the still more nearly following advantages compared with the 1st 
operation gestalt. With the 1st operation gestalt, although 2 times of processes are performed in the 
exposure process for forming irregularity in a photopolymer layer using the photo mask of two sheets, 
according to the 2nd operation gestalt, the irregularity of a request at one exposure process can be 
formed with the photo mask of one sheet by using a photo mask with two kinds of patterns. For this 
reason, decline in the productive efficiency by the increment in the number of masks or a routing 
counter is avoided by changing light exposure. 

[0070] In addition, if required to form the irregularity of a configuration uniform all over the photopolymer 
layer by which a reflective pixel electrode (reflecting plate) is formed on it in consideration of the circuit 
pattern formed on the substrate, it is good as for two or more kinds in the pattern (size and spacing of 
the protection-from-light section) of the protection-from-light section of the photo mask used for 
exposure of a photopolymer layer. 

[0071] (3rd operation gestalt) As 3rd operation gestalt of this invention, the manufacture approach of 
further others of the mold liquid crystal display both for transparency reflective is explained. The pattern 
of the photo mask used in order that this operation gestalt may form irregularity in a photopolymer layer 
differs from it of the 2nd operation gestalt, and, in the case of the 2nd operation gestalt, the 
manufacture approach is similar. Below, the pattern of this photo mask is mainly explained. 
[0072] As shown in drawing 14 , two kinds of patterns, the field A of the photo mask 140 used for this 
operation gestalt and Field B, have the same diameter of the protection-from-light sections 142a and 
142b arranged irregularly, and main spacing of the protection-from-light section differs. In order to form 
the shape of uniform toothing in a photopolymer layer, main spacing of protection-from-light section 
142a in the field A of a photo mask 140 is made smaller than main spacing of protection-from-light 
section 142b in Field B. 

[0073] In order to evaluate the optimal exposure reinforcement in the mask pattern which spacing of the 
protection-from-light section was changed and fixed the diameter of the protection-from-light section 
By the pattern (8-2P) arranged by the round shape whose diameter of the protection-from-light section 
is 8 micrometers so that main spacing of the protection-from-light section may be set to 10 
micrometers, and the round shape whose diameter of the protection-from-light section is 8 micrometers 
Exposure reinforcement was changed using the photo mask which has the pattern (8-3P) arranged so 
that main spacing of the protection-from-light section 17 may be set to 1 1 micrometers, the reflecting 
plate was created, and the relation of the exposure reinforcement and Y value was investigated. The 
result is shown in drawing 1 5 . In creation of a reflecting plate, since interference of the reflected light 
became a problem when it had arranged so that main spacing of the protection-from-light section might 
be set to 10micro and 1 1 micrometers at homogeneity, respectively, what has been arranged at random 
so that min may become before and after 10 micrometers or 1 1 micrometers, respectively was used for 
main spacing of the protection-from-light section. 

[0074] According to drawing 15 , it turns out that it takes for spacing of the protection-from-light 
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section to become small with 1 1 to 10 micrometers, and the exposure reinforcement from which Y value 
becomes max becomes large. Even if it irradiates the light of the same reinforcement also from this to 
Field A and Field B by making it smaller than the area in which the photopolymer layer in Field B 
exposes the area which the photopolymer layer in Field A exposes by making spacing of protection- 
from-light section 142a of Field A smaller than spacing of protection-from-light section 142b of Field B, 
it is expectable to form the irregularity of a uniform configuration, consequently, spacing of the 
protection-from-light section — the whole surface — the reflector in which a better reflection property 
is shown is obtained rather than the case where it exposes with the same photo mask. 
[0075] What is necessary is just to set up appropriately the concrete dimension of the patterns 142a 
and 142b of a photo mask in consideration of the surface reflection property and thickness of the 
spreading thickness of a photopolymer, and the circuit pattern under a photopolymer, when forming 
irregularity in a photopolymer layer using the photo mask 140 by this operation gestalt. 
[0076] (4th operation gestalt) As 4th operation gestalt of this invention, the manufacture approach of 
further others of the mold liquid crystal display both for transparency reflective is explained. The pattern 
of the photo mask used in order that this operation gestalt may form irregularity in a photopolymer layer 
differs from it of the 2nd operation gestalt, and, in the case of the 2nd operation gestalt, the 
manufacture approach is similar. Below, the pattern of this photo mask is mainly explained. 
[0077] As shown in drawing 1 6 , the photo mask 160 by this operation gestalt has the diameter of 
translucent part 162a of Field A smaller than the diameter of translucent part 162b of Field B, and it is 
set up so that the minimum interval (minimum interval of the side of one translucent part and the side of 
the next translucent part) of translucent part 162a and the minimum interval of translucent part 162b 
may become the same. In addition, translucent part 162a and translucent part 162b are arranged 
irregularly. 

[0078] In order to evaluate the optimal exposure reinforcement in such a photo mask, by the round 
shape whose diameter of a translucent part is 8 micrometers By the pattern (eight to 4 N) arranged so 
that main spacing of a translucent part may be set to a minimum of 12 micrometers, and the round 
shape whose diameter of a translucent part is 6 micrometers The dependency of exposure 
reinforcement and Y value was investigated to the reflecting plate which exposure reinforcement was 
changed and created it using the photo mask which has the pattern (six to 4 N) arranged so that main 
spacing of a translucent part may be set to a minimum of 10 micrometers. The result is shown in 
drawing 17 . In addition, in creation of a reflecting plate, since interference of the reflected light became 
a problem when it had arranged so that main spacing of a translucent part might be set to a minimum of 
10 micrometers and a minimum of 12 micrometers at homogeneity, respectively, what has been arranged 
at random so that it may become before and after 10 micrometers and 12 micrometers, respectively was 
used for main spacing of a translucent part. 

[0079] According to drawing 1 7 , it turns out that it takes for the diameter of a translucent part to 
become small with 8 to 6 micrometers, and the exposure reinforcement from which Y value becomes 
max becomes large, making the diameter of translucent part 162a of Field A also from this smaller than 
the diameter of translucent part 162b of Field B — the diameter of a translucent part — the whole 
surface — it is expectable that a better reflection property is obtained from the case where it exposes 
with the same photo mask. Therefore, the field A can form the reflector which has a good reflection 
property also in Field A or Field B by the same exposure reinforcement from Field B by making small 
area in which a photopolymer carries out low illuminance exposure. 

[0080] What is necessary is just to set up appropriately the concrete dimension of the patterns 162a 
and 162b of a photo mask in consideration of the surface reflection property and thickness of the 
spreading thickness of a photopolymer, and the circuit pattern under a photopolymer, when forming 
irregularity in a photopolymer layer using the photo mask 160 by this operation gestalt. 
[0081] Although the field 18 (field C) which is a transparency electrode field was made to be included to 
Field B (refer to drawing 2 ) and the same mask pattern as Field B performed low illuminance exposure 
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with the above operation gestalt, since Field C removes all photopolymers with the contact hole section, 
the field C which is a transparency electrode field may perform low illuminance exposure with the same 
mask pattern as Field A. 

[0082] Moreover, although the irregularity of a reflecting plate is formed with the photopolymer of one 
layer in the above-mentioned explanation, irregularity may be formed using two or more photopolymer 
layers. For example, after forming the concavo-convex pattern after spreading for the 1st photopolymer, 
on it, the 2nd photopolymer layer can be applied and a reflecting plate can be formed. 
[0083] In addition, although it is ideal to form the irregularity as the shape of toothing of the 
photopolymer layer front face of the comparatively low field (field B) of surface reflection with the same 
substrate in the photopolymer layer front face on a bus line (field A), when the pattern of a bus line is 
comparatively thin, it may be difficult [ it ] to form desired irregularity in the photopolymer layer front 
face on a bus line. However, on a bus line, a reflecting layer does not usually contribute to a reflection 
property greatly compared with the reflecting layer by which it was formed on the big auxiliary capacity 
formation section of area since only a part was formed. Therefore, that a substrate forms in a part of 
comparatively high field (for example, auxiliary capacity formation section) of surface reflection the 
shape of different toothing from the irregularity formed in the comparatively low field of surface 
reflection of a substrate can also aim at improvement in the reflection property of a reflector. 
[0084] (5th operation gestalt) Below, the manufacture approach of a reflective mold liquid crystal display 
is explained as 5th operation gestalt of this invention. 

[0085] Drawing 18 is the top view for 1 pixel of the component side substrate 180. Drawing 19 is the A- 
A f sectional view of drawing 18 . The component side substrate 180 contains 3 terminal nonlinear 
resistance component 185 prepared corresponding to the pixel electrode (reflector) 186 which served as 
the reflecting plate currently formed in the field surrounded by the source bus line 181, the gate bus line 
182, the source bus line 181, and the gate bus line 182, and each pixel electrode. Two or more pixel 
electrodes are arranged in the shape of a matrix on a glass substrate 190, and constitute the display of 
a liquid crystal display. In addition, on the glass substrate 190, an auxiliary capacity electrode and the 
auxiliary capacity wiring 194 are formed so that it may lap with a reflector 186 in part. 
[0086] 3 terminal nonlinear resistance component 185 is constituted by gate electrode 182a which 
consists of an electric conduction thin film on a glass substrate 190, the insulator layer 189 formed on 
gate electrode 182a and the auxiliary capacity electrode 194, the semi-conductor layer 187, the contact 
layers 187a and 187b, and the source electrode 183 and the drain electrode 184 as shown in drawing 1 9 . 
[0087] The insulator protective layer 192 is formed on this 3 terminal nonlinear resistance component 
185, and pattern formation is carried out to this insulator protective layer 192 so that a contact hole 
198 may be located in the upper part of leading-about electrode 184a of the drain electrode 184. It is 
formed so that the reflector 186 further formed from aluminum etc. on it may be electrically connected 
to leading-about electrode 184a of the drain electrode 184 through a contact hole 198. 
[0088] Moreover, in order to form the reflecting plate which has optimal reflection property to which the 
luminous intensity scattered about in the direction perpendicular to the display screen to the incident 
light from all include angles is made to increase, the photopolymer layer 191 which consists of two or 
more concave heights is formed in the lower part of the insulator protective layer 192 of a part in which 
a reflector 186 is formed. 

[0089] Below, the manufacture approach of the above-mentioned reflective mold liquid crystal display is 
explained, referring to drawing 20 (a) - (f). 

[0090] As shown in drawing 20 (a), positive type photopolymer 191a is applied all over the substrate 190 
with which the auxiliary capacity electrode 194, the insulator layer 189, the drain electrode 184, and the 
terminal nonlinear resistance component 185 (un-illustrating) were formed. As a resist ingredient which 
is photopolymer 191a, OFPR-800 (Tokyo adaptation shrine make) is preferably applied with a spin coat 
by 500rpm - 3000rpm. At this example, spreading was performed for 30 seconds by 2000rpm. 
[0091] Since the laminating of many metal thin film layers (the auxiliary capacity electrode 194, drain 
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electrode 184 grade), the insulator layer 189, the semi-conductor layer (un-illustrating), etc. is carried 
out on the substrate 190 with which 3 terminal nonlinear resistance component 185 was formed, it is not 
flat, and the level difference exists for every layer, as shown in drawing 20 (a), the thickness of 
photopolymer 191a boils a substrate 190 comparatively, and the thickness of the small field A and 
photopolymer layer 191a is comparatively alike, and has the large field B. The thickness of photopolymer 
layer 191a [ in / in the thickness of photopolymer layer 191a in Field A / 2 micrometers and Field B ] is 
set to 3 micrometers. 

[0092] Next, using the photo mask 210 as shown in drawing 21 , as shown in drawing 20 (b), it exposes. 
The circular protection-fronrHight fields 212a and 212b which show a photo mask 210 with a slash are 
arranged irregularly. Protection-fronrHight field 212a is arranged to the field A to which the auxiliary 
capacity electrode 194 on a substrate 190 is formed in the lower layer, and protection-frorrHight field 
212b is arranged to the field B in which other drain electrodes are located. The diameter D1 of 
protection-frorrHight field 212a is formed more greatly than the diameter D2 of protection-frorrHight 
field 212b. For example, a diameter D1 is 15 micrometers and a diameter D2 is 10 micrometers. By using 
a photo mask 210, the ratio of the area in Field A to expose and which carries out area pair protection 
from light is set up smaller than the ratio of the area in Field B to expose and which carries out area 
pair protection from light. 

[0093] In case it exposes with a photo mask 210, since the thickness of photopolymer 191a is thin, the 
field A currently formed in the lower layer serves as exaggerated exposure from the field B in which 
other drain electrodes are located, and the auxiliary capacity electrode 194 will be exposed to the 
location shown by the arrow head in photopolymer layer 191a in drawing 20 (b). 

[0094] Next, as shown in drawing 20 (c), photopolymer 191a is developed and circular heights are formed. 
As a developer, 2.38% of NMD-3 (Tokyo adaptation shrine make) is used. Thereby, the heights of the 
field A where the auxiliary capacity electrode 194 is formed in the lower layer turn into circular heights 
of a small diameter, and turn into heights formed in the field B in which other drain electrodes are 
located, and circular heights of the same diameter from protection-fronrHight field 212a of the photo 
mask 210 used at the process of drawing 20 (b). 

[0095] Next, as shown in drawing 20 (d), the angle of heights (photopolymer layer 191a) is removed by 
heat-treating at 120 degrees C - 250 degrees C preferably, and the photopolymer layer 191 by smooth 
heights is formed. At this example, heat treatment is performed for 30 minutes at 180 degrees C. 
[0096] Then, as shown in drawing 20 (e), resist resin is preferably applied with a spin coat by 1000rpm - 
3500rpm as an insulator protective coat 192 on the substrate in which the photopolymer layer 191 by 
heights was formed. At this example, it becomes 1 -micrometer thickness by applying for 20 seconds by 
2200rpm. Although the heights according to the heights of the photopolymer layer 191 arise on the 
insulator protective coat 192 by this, it becomes a configuration smoother than the heights of the 
photopolymer layer 191. Furthermore, the contact hole 198 (refer to drawing 19 ) for connecting the 
drain electrode 184 and the reflector 186 formed at the following process is formed using the 
photolithography method. 

[0097] Finally, as shown in drawing 20 (f), vacuum deposition is performed for the metal thin film which 
serves as a reflector 186 on the insulator protective coat 192 by 2000A thickness. Thereby, the drain 
electrode 184 and a reflector 186 are connected through a contact hole 198. A reflector 186 is 
completed by furthermore carrying out patterning of the metal thin film for every pixel. Although the 
metal thin film used aluminum in this example, it is also possible to use silver, copper, nickel, chromium, 
etc. In addition, a reflective mold liquid crystal display is obtained in the component side substrate 1 80 
formed as mentioned above by pouring in liquid crystal an opposite substrate, lamination, and between 
them by the well-known approach. 

[0098] The shape of uniform toothing can be created within the same pixel by using a protection-from- 
light means 210 to have the protection-frorrHight fields 212a and 212b from which a diameter differs 
according to the above process in the fields A and B in which the thickness of a photopolymer 191 
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differs, and the reflecting plate which served as the reflector which has the optimal reflection property 
is obtained. 

[0099] In addition, although the positive type photopolymer was used in this example, the circular 
crevice of the diameter with same Fields A and B can be formed by using a negative-mold photopolymer, 
the shape of uniform toothing can be created within the same pixel, and the same effectiveness as the 
case where a BOJI mold photopolymer is used can be acquired. 

[0100] Although the photo mask 210 which has two kinds of protection-from-light fields 212a and 212b 
was used in this example, a protection-fronrHight means is not limited to this. For example, the circular 
protection-from-light field of a different diameter also on 3 terminal nonlinear resistance component 185 
may be formed, and three or more kinds of circular configurations are sufficient as a protection-from- 
light field. 

[0101] (6th operation gestalt) Below, other manufacture approaches of a reflective mold liquid crystal 
display are explained as 6th operation gestalt of this invention. This operation gestalt differs from the 
case where the photo mask which uses a photopolymer layer in the exposure process for forming in two 
or more heights is the 5th operation gestalt, and the other process is fundamentally the same. 
[0102] Drawing 22 shows the flat surface of the photo mask 220 used with this operation gestalt. 
Although the protection-from-light field circular as the protection-from-light section is prepared in the 
photo mask 210, as for the difference between a photo mask 220 and the photo mask 210 of the 5th 
operation gestalt, the transparency fields 222a and 222b circular as a translucent part are formed on the 
contrary with the photo mask 220 t as for it. 

[0103] Drawing 23 (a) The manufacture approach of the reflective mold liquid crystal display of this 
operation gestalt is explained referring to - (f). 

[0104] First, as shown in drawing 23 (a), positive type photopolymer 191a is applied all over the 
substrate 190 with which the auxiliary capacity electrode 194, the insulator layer 189, the drain 
electrode 184, and the terminal nonlinear resistance component 185 (un-illustrating) were formed. As a 
resist ingredient which is photopolymer 191a, OFPR-800 (Tokyo adaptation shrine make) is preferably 
applied with a spin coat by 500rpm - 3000rpm. At this example, spreading was performed for 30 seconds 
by 2000rpm. 

[0105] Since the laminating of many metal thin film layers (the auxiliary capacity electrode 194, drain 
electrode 184 grade), the insulator layer 189, the semi-conductor layer (un-illustrating), etc. is carried 
out on the substrate 190 with which 3 terminal nonlinear resistance component 185 was formed, it is not 
flat, and the level difference exists for every layer, as shown in drawing 23 (a), the thickness of 
photopolymer 191a boils a substrate 190 comparatively, and the thickness of the small field A and 
photopolymer layer 191a is comparatively alike, and has the large field B. The thickness of photopolymer 
layer 191a [ in / in the thickness of photopolymer layer 191a in Field A / 2 micrometers and Field B ] is 
set to 3 micrometers. 

[0106] Next, using the photo mask 220 as shown in drawing 22 , as shown in drawing 23 (b), it exposes. 
Light transmission field 222c to form the circular light transmission fields 222a and 222b, and for a photo 
mask 220 form the contact hole 198 to which the drain electrode 184 and a reflector 186 (refer to 
drawing 1 9 ) are connected further electrically is formed. Light transmission field 222a is arranged to the 
field A to which the auxiliary capacity electrode 194 on a substrate 190 is formed in the lower layer, and 
light transmission field 222b is arranged to the field B in which other drain electrodes are located. The 
diameter F1 of light transmission field 222a is formed smaller than the diameter F2 of light transmission 
field 222b. For example, a diameter F1 is 5 micrometers and a diameter F2 is 10 micrometers. By using a 
photo mask 220, the ratio of the area in Field A to expose and which carries out area pair protection 
from light is set up smaller than the ratio of the area in Field B to expose and which carries out area 
pair protection from light. 

[0107] In case it exposes with a photo mask 220, since the thickness of photopolymer 191a is thin, the 
field A currently formed in the lower layer serves as exaggerated exposure from the field B in which 
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other drain electrodes are located, and the auxiliary capacity electrode 194 will be exposed to the 
location shown by the arrow head in photopolymer 191a in drawing 23 (b). 

[0108] Next, as shown in drawing 23 (c), photopolymer 191a is developed and circular heights are formed. 
As a developer, 2.38% of NMD-3 (Tokyo adaptation shrine make) is used. Thereby, the heights of the 
field A where the auxiliary capacity electrode 194 is formed in the lower layer turn into a circular crevice 
of a big diameter, and turn into heights formed in the field B in which other drain electrodes are located, 
and a circular crevice of the same diameter from light transmission field 222a of the photo mask 220 
used at the process of drawing 23 (b). 

[0109] Next, as shown in drawing 23 (d), the angle of heights (photopolymer layer 191a) is removed by 
heat-treating at 120 degrees C - 250 degrees C preferably, and the photopolymer layer 191 by smooth 
heights is formed. At this example, heat treatment is performed for 30 minutes at 1 80 degrees C. 
[01 10] Then, as shown in drawing 23 (e), resist resin is preferably applied with a spin coat by 1000rpm - 
3500rpm as an insulator protective coat 192 on the substrate in which the photopolymer layer 191 by 
heights was formed. At this example, it becomes 1 -micrometer thickness by applying for 20 seconds by 
2200rpm. Although the heights according to the heights of the photopolymer layer 191 arise on the 
insulator protective coat 192 by this, it becomes a configuration smoother than the heights of the 
photopolymer layer 191. Furthermore, the contact hole 198 (refer to drawing 19 ) for connecting the 
drain electrode 184 and the reflector 186 formed at the following process is formed using the 
photolithography method. 

[01 1 1] Finally, as shown in drawing 23 (f), vacuum deposition is performed for the metal thin film which 
serves as a reflector 186 on the insulator protective coat 192 by 2000A thickness. Thereby, the drain 
electrode 184 and a reflector 186 are connected through a contact hole 198. A reflector 186 is 
completed by furthermore carrying out patterning of the metal thin film for every pixel. Although the 
metal thin film used aluminum in this example, it is also possible to use silver, copper, nickel, chromium, 
etc. In addition, a reflective mold liquid crystal display is obtained in the component side substrate 180 
formed as mentioned above by pouring in liquid crystal an opposite substrate, lamination, and between 
them by the well-known approach. 

[01 12] The shape of uniform toothing can be created within the same pixel by using a protection-from- 
light means 220 to have the light transmission fields 222a and 222b from which a diameter differs 
according to the above process in the fields A and B in which the thickness of a photopolymer 191 
differs, and the reflecting plate which served as the reflector which has the optimal reflection property 
is obtained. 

[01 13] In addition, although the positive type photopolymer was used in this example, the circular 
crevice of the diameter with same Fields A and B can be formed by using a negative-mold photopolymer, 
the shape of uniform toothing can be created within the same pixel, and the same effectiveness as the 
case where a BOJI mold photopolymer is used can be acquired. 

[01 14] Although the photo mask 220 which has two kinds of light transmission fields 222a and 222b was 
used in this example, a light transmission means is not limited to this. For example, the circular light 
transmission field of a different diameter also on 3 terminal nonlinear resistance component 185 may be 
formed, and three or more kinds of circular configurations are sufficient as a light transmission field. 
[01 15] Although the auxiliary capacity pixel electrode 194 is formed with the above 5th and the 
operation gestalt of 6 and the auxiliary capacity pixel electrode is not shown by the 1-4th operation 
gestalten, an auxiliary capacity pixel electrode may be prepared also about the 1-4th operation gestalten. 
For example, as shown in drawing 24 (it corresponds to drawing 1 ), the auxiliary capacity pixel electrode 
242 can be formed in the core of a pixel electrode with the same ingredient by the same process as the 
gate bus line 14. In this case, the field in which the auxiliary capacity pixel electrode 242 is formed also 
turns into the field A (it is the field where the thickness of a photopolymer layer is small in comparison 
at comparatively high field or wiring of surface reflection of the substrate of a photopolymer etc. 
existing) which the above-mentioned explanation defines. 
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[0116] 

[Effect of the Invention] According to this invention, it is the light reflex property ununiformity of the 
substrate film of the photopolymer for forming the irregularity of a reflecting plate, or the shape of 
toothing of magnitude uniform even when a surface level difference is in the substrate film can be 
created, and it becomes possible to obtain the good mold liquid crystal display both for transparency 
reflective and reflective mold liquid crystal display of a reflection property. 

[01 17] Moreover, since it cannot form in the comparatively high field of surface reflection in which a 
translucent part forms a bus line etc. in the case of the mold liquid crystal display both for transparency 
reflective, the rate of an abundance ratio of the comparatively high field of surface reflection of the 
substrate of the photopolymer in the reflective section is high. Therefore, compared with the reflected 
type ****** equipment all whose pixels are the reflective sections, the property of the reflecting layer 
formed on the comparatively high field of the surface reflection factor which forms a bus line etc. 
influences the property of a reflecting plate greatly in the mold liquid crystal display both for 
transparency reflective. The effectiveness of the improvement in a reflection property of the reflecting 
plate by this invention is more remarkable about this to the mold liquid crystal display both for 
transparency reflective. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view for 1 pixel of the mold substrate both for transparency reflective. 
[Drawing 2] The sectional view in alignment with line A-A' of drawing 1 . 
[Drawing 3] (a) - (f) is the production process Fig. of the mold liquid crystal display both for 
transparency reflective by the conventional technique. 

[Drawing 4] The top view of the photo mask used at the process of drawing 3 . 
[Drawing 5] The top view of the photo mask used at the process of drawing 3 . 

[Drawing 6] The sectional view of the mold substrate both for transparency reflective by this invention 
(it corresponds to the sectional view of drawing 1 R> 1). 

[Drawing 7] (a) - (g) is the production process Fig. of the mold liquid crystal display both for 
transparency reflective by the 1st operation gestalt of this invention. 
[Drawing 8] The top view of the photo mask used at the process of drawing 7 . 
[Drawing 9] The top view of the photo mask used at the process of drawing 7 . 

[Drawing 10] Drawing showing the relation between the: thickness of a photopolymer layer, and exposure 
reinforcement. 

[Drawing 1 1] (a) - (f) is the production process Fig. of the mold liquid crystal display both for 
transparency reflective by the 2nd operation gestalt of this invention. 
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[Drawing 12] The top view of the photo mask used at the process of drawing 1 1 . 

[Drawing 13] Drawing showing the relation between Y value showing reflectivity, and the exposure 

reinforcement to a photopolymer layer. 

[Drawing 14] The top view of the photo mask used with the 3rd operation gestalt by this invention. 
[Drawing 1 5] Drawing showing the relation between Y value showing reflectivity, and the exposure 
reinforcement to a photopolymer layer. 

[Drawing 16] The top view of the photo mask used with the 4th operation gestalt by this invention. 
[Drawing 17] Drawing showing the relation between Y value showing reflectivity, and the exposure 
reinforcement to a photopolymer layer. 

[Drawing 18] The top view for 1 pixel of the component side substrate of the reflective mold liquid 

crystal display by the 5th operation gestalt of this invention. 

[Drawing 19] The sectional view in alignment with line A~A' of drawing 1 8 . 

[Drawing 20] (a) - (f) is the production process Fig. of the reflective mold liquid crystal display by the 
5th operation gestalt. 

[Drawing 21] The top view of the photo mask used at the process of drawing 20 . 
[Drawing 22] The top view of the photo mask used with the 6th operation gestalt of this invention. 
[Drawing 23] (a) - (f) is the production process Fig. of the reflective mold liquid crystal display by the 
6th operation gestalt. 

[Drawing 24] The top view corresponding to drawing 1 in case the auxiliary capacity pixel electrode is 
prepared. 

[Description of Notations] 

10 Component Side Substrate of Mold Liquid Crystal Display both for Transparency Reflective 
12 Source Bus Line 
14 Gate Bus Line 
16 TFT 

20 Glass Substrate 

21 Insulating Layer 

27 Pixel Electrode 

27a Transparency electrode 

28 68,191 Photopolymer layer 

29 69,186 Reflecting plate (reflective pixel electrode) 
40, 50, 80, 90,120,160,220 Photo mask 

42, 82,122a, 122b, 212a, 212b Protection-from-light section 
44 Exposure 

162a, 162b, 222a, 222b, 222c Translucent part 

180 Component Side Substrate of Reflective Mold Liquid Crystal Display 



[Translation done.] 
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is^n-r. &#ftRftM*tta«»&nft^. tg«s 
t-k mm ifiAHf \z tz & «t ^ g^e-r t . ts« a t-« 
sftftt*. 

[0 0 2 3] _kE©J:5tC, H— ■JRrtTf'bGflifliHM*** 
«^ ZT t Sfc * z: £ <t ft 9 , *3ft K I* «rtt & I* 4 fc 

[0 0 2 4] UA±OlftW«SjiSWPffl^Sa*S« 

0. S*«fc:±E£H«ftH]S£J$-3T^-5. Kits* 
CIBBSftT^J&^ttT^. (f>*U (im~3 

m~3 0 tim£#n\Z®L'J>T'&2>. Z\<Dfctb, Sfitifcfflft 

[0 0 2 5] *^BJtt, ±E©»ttt8*TftSftfct) 
#SJMf?ftfilM*tt*#T*E*f«***fcSilfia*W 

n e. ©S!ig*& *si«-r * z. t \z $> z> „ 

[0 0 2 6] 

g^&T'ifcoT, ttm CD££®lfcKM«SiiiK43 

e>m®tm%i 2 cD««t tefctt *.sijta*«sft* «t 5 <c 

K<3fctt*MB H tie J: oT, 

®±S£l*«*ttWJBJIlC J: * GOO £»T 5 Ii t . 

[0 0 2 7] as£«JB»T?tt. WE«t3ttt»ll»OT 
tc, BtKmiOSi«tC*5lt?>^l©Tifell<!:Hl}fe^2(D 
«*Cfctt*f62®Tiftfc4:a«#J«SnTi5 9. KSS 1 
©TJftK©Kt**j&*Kf6 2 ©T«!«i©ESMs J: 0 

[0 0 2 8] $>z>mmi&&T'te. m^^mmmo. 



(5) 

[0029] zzmmmm-tut, meibi om&tmm 

9, ttGftloSK&metfjfettttM&OMT. «* 

[0 0 3 0] *SHJfi»ffiTtt. ttEBHfrT^irfcJBH 

X^O«3tB**«. S9ESBlO««tlKII2SB2 0«*4: 
io K^^TgftoTl^S. 

[0 0 3 1] *SHJfi»!8Tftt. ft E&ft V 7. £ ©ffrE 
£ 1 ©ffi«tc£tt5igft®«lc2f<r.5g3tffi«©tt¥ 

[0032] mmyt^xzim®. 
(D^mmiztiiwtEntzPiMtDmftffi&tiv* m&omm 

ittrESg 2 oub* «k o mtBrn i ©w*<D#a«/hS v>. 

[0 0 3 3] **HJfi»J8Ttt, jlttaEB3tev;**««» 

»«3fcffi©«/MBHtt. taEfB2©«tf«fc9lWE 

[0 0 3 4] **HJfi»ffi1?tt. WaB«3tV^^tt«» 

*«fi!)»/MB«l36«B-T*S»*, »»*»©ia«tt. 
ffiffifc 2 ©«* J: Offlffim 
[0 0 3 5] asHMBBffiTtt. fflE$ 1 ©TflSBItt. 

[0 0 3 6] *S|fc8S»IBT»i. ffiefta$;*gBH:» 

30 °*R»mmmM*m&m-c*Q* mzm ivmm±\z 
[0037] $>z>^mwm-e\i. mmm^a^mm\tR 

[0 0 3 8] #fB9I£J:**li**£iItt, fgl©2* 

[0 0 3 9] **HM5»9BT»4, l»E3tR»*©TtC, 
»3tE»«CD WBE*«:©Dfli!!i i l^«ft^tt©«^©IH]ifh 

©a£ffi$C©D!]£itt, ajt77ft«UTll«»ttiM 
$r. Sft*«*K»bTj|ft*fl3ttaT«3fr*^tt 

[0 0 4 0] 

so ^htmwr«. 
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[0 0 4 1] *SSBTtt, A»*K»«ftt**-raEW 

ft.. «t D &#«fctt, *»tt»»«DT«*«*lBR»©Jt 
■©JP3#Jt«»K/hSl»fMI («*A) ©SlftS£, 

[oo4 2] z<nmytm<Dmmz-D^T, n-ttr\9- 

©&g (BXUft) SSiWf ftTj&t, S&5i«©/'( 

[0043] mi (Dmmmm) kat^ itmmw, i 

[0 0 4 4] *f&i6»*K:*tt*Sji£l*WB»*a>- 

h<o. t<Dmw&%m?z>o men. *mw\z£z>m& 
s»Mffl^*«6 o©iai©A-A' m\zto^>rz\8iwm 
2)§swi^fflsa«6 oic43tt^sw«6 9 

W»oti>s r^RWKi^-^-y-'fXoiHiiaj ttt, k 
i»r * *-r ck ^ fciM x© « 6 o * s **■ ft pa a 

[0 0 4 5] BTFfc, 07 (a) ~ (g) £#H8Lfca« 
43> 07 (a) ~ (g) ti0 6fflTFTl 6 

[0046] st. S7 (a) tc^-r^-pfc, ±ity 

ffiflkJI 2 1 RrJWm® 2 7 iflm 
J*SftT^«*«2 0O±C, #S?S0JB3M£ttlRJI 6 
8 <B*£fifc:*A«72U;HtfJte) *3. 7tfmgS© 
JPSK^TTft. «3tttiBi6 8©I«ACift6* 

«*BK*»t««»©Ttctt. g»R 2 l &tfj§9§lt® 

©fc«>. «3tttt»ffiJi6 8<OA?Stt««A©«»36«<B* 
B0>8#J:9/jN3t>. 

[0 0 4 7] ;L©<fc5ftStK£, ®8lZ7fi-*£otz. m 



(6) 

8 0 ^-{'iSBSST^7 l 64 4^fT^ (0 7 

(b) ) . 7* hVXi78 OC^IfJT, iSftSB8 2«iff 
fDAU 2/Lim©;»ife©JB#*:frU 2 © + 

DMKEtfl 4 wmTa&S. {1 L, J5-lCiitt«8 2 © + 
OmR«tl 4 m m 1 ft -5 ck -5 KEST ft £ Km K<D=?W 

a<raiB£fc<5©T. «jt»8 2©«f^raBtt. */J^*i 

4 m mWatas J; 5 \Z v £EB Vtz fc© ^ 

io ft. myt&mit* s§5 omj iciajgsn-cuft. 
[0048] wz, &9\zm-**5i3.. mmAit^mm 
KE«snfcas3t«8 2^1, -ttm*©*!* («b« 

B) *^®ii7tLTl'^S2©7* hVX£ 9 0 SrfflU 
T. 0 7 (c) fc*-TJ:3fc:^-fcfiM«-Cji>t4 4& 
fr3. i8Bfcffi8 2©1MX;fttfE«^;jLtE©Sil©:7* 
hV7 > :? 8 0 £ffl(^ft&ftIg©-?-n£:l^— T&ft. H 
©Igf, i^I^S 1 ©7* HY^i? 8 0 Ol^t 
Hi;< 5 0mJ-C«3t*ffi43t. StftttWJBJi©** 
Alr*W*B3i!b»tt(0Ra*«ie*Bfl!)-tn«fcD*:*<tt 
20 ft. fc-tffcS, S&fcft#IBJi6 8©*«A©Tfctt£ffi 

sw*«jt«waiiiE»^^-> (y- h/tx^-r > i 
4) *iffftUTfe?). ■zzizznizzQmx&m'ime 
8©««A<o«»©ifl[j**«-tnKnoa5» (««b> © 

•£-nj;Di$v^£>T&ft. 

[0 0 4 9] ««AK"3^iTO*jatt«3tt5i«SKS-r 

«*Ai««BTOBaia»ttoas©H«*Hi^fc. j e 

©«gm?:01 Ot'^T. 01 OTti. JgSt#ttS5ET 
30 *GDib0)-iM'X©tf&"D*a:LT, EJflOffi#»3te»R 

I*Ai:«t>Ttt. ««B'tBI— ffl36»6 

©^©iS-ttfcJtteT-^sj^t;:, y-K/U7-f> 

©KiPO. 3 ymePlLTtr^. 0 1 0 7l>5 <}: 
m«A©tfige©^tt»JiB©J»a aiffi«B© 

ogp©®7ttt«fli»©/s$ a * (03 (e) mm) tt, 

tt»)ig«©/¥a«. »7t?Sa3 5m JB# (J»Sb) t. 

« i3tM5 0mJP| W3b' ) 3Q«(3(S«L^. ±IB© 
i*CS^^T, 0 7 (c) Ctk-TI 

8IC*t»T«*Afc:*t-r4J620!>:7* hT7>^9 O^ffl 
V»T«3fr*»^©«^«**ll3 5 m J <C|g«-rS. 

[0 0 5 0] ^{C. H5IC*-r«t5*. 3>*i7 h*:- 
;Pgi5 2 8 a KZXSafiHtt 1 8 ©igi®m@ 2 7a IC^-T 
*aS»SI«nbfc*^«2 8bSt/2 7b^7>f h 
VX?50 3©7* hVX^) Sffl^T, 07 
(d) tc^TJ;ofc^-liiSB?.ST^7 l e^fT7io 0 *3t 
^S«2 6 OmJTW. 

so [0 0 5 1 ] 0 7 (e) IC^fcfcotC, ^»>g(T* 
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(7) 

ftg&2 8b&tf2 7b) ©»|g3ft»3S^l:»*Sn. f&m 

[0 0 5 2] 07 ( f ) tt^T <fc -5 fc, loot; 
Tl lftfflfMftiefTttfr>. ^©&2 2 0*CT6 o#m 
©flDf^JI^fT^tlCiO. JR«nS*f*«t^TfllRH 

[0 0 5 3]*II, SStll6 9tlTMoil^/1 10 
y^J^SCioTl 0 0 nm©JP$£»ritU ^© 
±(CA 1«H£7.AW3"J >^j£lrJ:oT 10 0 nm© 

UyXN^lSllClf L, mmn®2 7 a±ffi£>7* 
hUS>*h©»#«lttLT*»&, Sift. iyf>y, 

= >^*fr^. 0 7 (g) fc*TJ:5ttRfl*H*««6 
9«^*S**. KliHX«K6 9t;t3JtttiaB%l£tt 
JBSJI6 8£H-©EHi!i»#£*rr*. 
[0 0 5 4] £JLt©iek:J: 0. fcfc*e>a»T«a&£fcK 20 

( a - b = 2 . 7/xm-l. 0 Aim) ifll. 7 p.m. B 
ffi^tc43lt^SS (a* -b' =2. 9 Mm- 1. 9 u 
m) 35*1. O/imC^U #589§l;:<fc*Ei«Mg©IHi!!i 
tt, fg«cATfcfgi£BTt>ga (a-b=2. 7-1. 

6 = 1. 1, Rtfa' - b ' =3. 0-1. 9 = 1. 

1) #1. 1 um£^5lEl— telM* XS:ffT-5. 30 

[0 0 5 5] ±E©«k3KH*J*Ufcai8KltWJflSS« 
[ 0 0 5 6 ] £*-h©8t91Ttt, 7*h-?7.2<DMytffitf 

-r*«fc5t«3tbTt»**«. ^yrr 302 ot^i-i-? 

[0057] m,2v>%mMm «tk. *^©i2 

mm^mzmwrz. ±i2©ss§ KDmmmm-mt. mx. 
&®mmizwehZMtfLTz>rz#>\z2&.<Dy* bv*? ' so 



A? 

(805tf90) £fflt^TJg!ftttl8IlgJi©«i&A&tfgi 
:®B©gB#£2 0©IgTgftLT^3. *HJfi»»T 

t. mis&Aiz&ttzmytTzmmttmyt-rzwmvitm 
a». ffl^Btcfcit^s^T?)®w*fii^-r^ffi«©tt* 

«fct) ft*. 01 1 (a) ~ (f) 5r#MU 

^■mmmm\z^t)ia^2-i >^-<Dm^Kmmm 

[0 0 5 8] £?\ Ell ( a ) IC^f J: -5 (C ±ffi K 

y- h/u?^ >i4, 2 1 2 7 a* 

6 8 (H*^J*^A«7^U;WttJIB) £3. 7 jim§S 

©jsstatf-r*. 

[0 0 5 9] H©«t^^*ffiSr, 0 1 2 fC^"f 7* 
X^120 SrfflliT. t%— \Z&mm-?myt4 4 (fi|^3S 
#-J5 0m J) £fT3 (011 (b) „ 7* hVX^ 
12 011 ^lUtcKSSnfcRP©^^ 1 2 2 a £ 

2 2 a©ag2aL^f ^MH^att-sa^aJi 2 2 b£j# 

^)i«B©;^->5tt5. 2 2 afttfl 2 

6 8©ffi«A©g|$#tC;tfT$gftM£ffi*£B©gB#tC*t 

«. 7* hTXi7 l 2 0©^«A©*lSJjgftgR"l 2 2a 
«Bg*U 0(im, ■f'DRfllSrtU 2 /zmTr^O, ffi«B 
©*LS!«3fc*l 2 2 bttfigj&tl 2 um, *iCMHI«jW1 
4tfmTW. fit, X%tf©>f><bmM&J£--lC 1 2 p. 
m&tfl 4 u mfcH:jrr*iRtt3fc©T##HH£fca 
©T, asftaJO+'CMWBItt, l'MWni2umS 
1 4 m mW^tC^cS «t t\Z=? y^K\ZWC^t^ Z. b.1£ 

ifilK Stt*#ttm©£MBBffi£H«i;:» 50m 

J ©*3t»SKKJ£Sft*. 

[0 0 6 0] 'A\z, 0 5£^T«fc5fc, 3>?? b*- 

8 a&tf3)fi£ttl 8©j§)§«®2 7 atCfcffcT 
■&«fl-£BJPLfc*3fc«2 8 bSl/2 7 bSrjfO^* h 
5 OSJl^T, 011 (c) (C^-TJ:5H^-iC 

[0061] ^ic, 011 (d) \z^r^^\z. mm®. 

(8^95 2 8 bRlX2 7 b) ©»|g*«jS^K|»*Sn. 
fiB8ft«3t*©»litt«J«i©B!JSlC»UT»6^««D 

[0 0 6 2] 011 ( e ) ICtkTJ: p lc. 10 0 

tTl l»»l»ifi31*fftt^, ^-©^2 2 0"C-e6 0» 

w©ini»«ia*ff 5 z. t\z <k j»fc*ng!anc«t oTfi 



« 582000-284272 (P2000-284272A) 



(8) 

13 

[0 0 6 3] S«fl6 9iLTMo»ISX^ 

y^U >y&lr£oTl 0 0 nm©0£k:^fiSU t<D 
_t\ZA 1 mm* W y 5"J >#mz£r>T 1 0 0 nm© 

l/y^ h£a«±fcSfcfcU 3il*&2 7 a±g&©:7* 

fiJiKDXS^ff^^itCioTA 1 /Mott^©/^- 

^>y*fT^, 011 (f) \z7K-?£oi3.fc%iMmnm 
6 9$-^3-B:-5. z.<D&.o\zmfiL\sTz.mj&RMmmm i<> 
t *f miff s * * v - -j << )v $ mm t z& o & 

[0 0 6 4] J^TtC, *^tt»J8Tffl^6n*7* h7 
7,7 1 2 OWjgTt^l 2 2 aR^l 2 2 b ©*#£&?>* 

[0 0 6 5] C©%*Sff5fc«>JC. «Bfc«©* 

*SftW4»iCflRIIH*»»tt***©7* bV77 (04 tc 
^T7*hV7i?4 0i£#i) 5rfflUT, «!&©j§i®R 

(Sft?£g, »50mJ) £fT3. lOOtt 

1 l»lo!IMB8*ffftv». $&[:2 2 0tT6 0»p B 1© 
HmSBMtff O. ^LT*«_hlCA 1 (ff$ 1 0 0 n 
m) /Mo (JJSlOOnm) ICkSK&tS&HMdcT 

A/TteO^to-ff. S/MCM-2 0 0 2*ffll>TSlp 

[0 0 6 6] ai3l:*HT, ffl^ (8-2P) teftSJ 
ii7t8P©jlg^8 um-C!tbQtp>bfflffirfl 0 m mT$5 

«, fi*S (10-2P) tt*,S!a*»©iSg*U Oum 

h-7X^€fflt»T»^UfcSa*S*. fti&S (12-2 
P ) !&L£!*3&B«>ttS#t 1 2 (imti 0 4»^MHI*« 1 
4 /zmT*^^->5ft57s|- K77^fflWl 

14 am, 12 um, 1 0 m miite-Scfc 3 (CgHST-5 £ 

-en-^nft/hTjn 4 Mm, 1 2 Mm, 10 umi«l:ft 

[0 0 6 7] 01 3lCj:4t. JfE3t«©ES*« 1 2/im 
A^lOjim, 8 umi'hS <^-5tC^nT. YffiA*ft 

B 1 2 l:*t 7 * h 1 2 0 Sffl HT«3ttttf 
BiJf©@ft£fT5*£. 6SUH<A©iifta$ 1 2 2afflll so 



14 

*<H«B©aE3t«l 2 2 b©algJ:O i b/h*<-r*Ci; 

T", jffi3t«OiftS*«^ffi|?Ii;"Tf*«7* 

Ufc*£.fc 0 t>, «fc K) AttltRIMM&imbtl* H £** 

[0 0 6 8] #Htt#ffifc«fcoT»J*3i'l*«*/1*;P 

£>n-3 (ftfc, Yffl©jHtetrg|LT, ffiAMOIIJP^S 

^t>-&"r^as*ffftoT^*) . «toft#WK. 04 

K^?* hV77 4 0 (X%fltotf9--£it8 1 2 «t 
m. WWHdmt/ioW) 
ffifcJ:5/1*;Ute, Y«**5. 2 8 t&oTtAS. cin 

ic*#u &2<DmmMt&<Djsm\z£K>. mt&Ao&ytffi 

12 2afflW8iim> WWlO/jm, 
©itftgB 1 2 2 b©itg# 1 2 Mm. (f'tlBJIW* 1 14m 
mi*57* 12 0 ^ffl^T^fiKLTc/'^.H'© 

Ytt*«5. 3 its;*. mm\z^2(ommmm<D 

■%m\Z <fc D . ffl«A©jg^gB 1 2 2a ©ES# 10m 
m, tilWi^l 2 Mm, mWBOmyt&l 2 2b©I 
gAU 2 Mm, fp&fflffitfl 4 umttt&y* bV77 
1 2 O&m^TM&LVtz/VUWDYmtfS. 7 3 £*& 

o , u^m<Dn^)v\z]t^<xm 9 xos»«tt©88As 
[0069] *mm&mit* % 1 ©uss^fiucjt^T;* 

2&©7* hV7££ffl^T2|§|©Ig£ff StJ*, ^2 
©*«5»IBK:J:fttf. 2ii©/^->^7*hv 
XJSfflDS^tT, 1 ft©7* hT7.i7t «fcO 1 O© 

©iST^jgtte.n-s>o 

[0 0 7 0] SS±K»J«3nfclBIIA3' — 

f€t«LT, ^-©±(cS»il^@@ (K!t«) J^»J« 
sn*JB3ttt«KJio^iiit^-tt»ttoPfli!!i*»i«T 

7* hvx^©3!3tSP©/t^-> (^^©it-fXR^ 
WPH) £2lSH±i:l/Tt>fiK 
[0 0 7 1 ] (fg 3 <D$kWfom *%W<D%, 3 ©Hj6g^ 

3S*ji*ttwr*. &yt&mmm\zw{h 
&Mf&-rz>fztb\zm^z>7* v?7,*7<Dn*->i)vm2 

mwm<Dta i '£\zmm-fz>. utt«, ±(cc©7*hv 
t. ^ ©/i ^ - >t;o^xsiwrs. 

[0 0 7 2] 0 1 4 tC^-fd; P IC, *^S6JgSltCffl^S 

7* h777 i 4 o<DmmARzfmmB<D2mme>^9 

->ti. 5F*BJJCiBltS*lfca3tt*l 4 2 aRtXi 4 2 
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K&Wmm\z&-teWihMW;ZBf>!L-?Z1Zib\Z. 7*b 
1 4 0©«*AK:fcttsa»fcaBl 4 2 a©4"4>Rfl 
RS£, <mft\z3e,\iz>mm \ 4 2 bo^lHMJiO/h 

[0 0 7 3] *3taS©raiH*aE<b*-e:. JSE3t«©iSSS 

aE3tt»©iSe**8ttm©j»il!T. ajt*©*^ 
IKIIKAS 1 0 ttmt^«c-5«k'5fClBeUfc/1^-> (8-2 
P) £. *3tffl©iSg**8/imCD*.a!T?. iSftSB 1 7© 
+'£^88**1 1 umtt£Z>&o\zWLW.Ltc.n5>-> (8 
-3P) &m-?Z>y* b V7. *£flHr>T«ft»«*£rt: 
StTSWfiSMl/, Ytti©H«£ 

md:ft*«t-5lCEIB-r*tSSt3tt© ; F*«»IBIHittt*0 
T. aE^ao+itlWIHtt, ftlfniMlOfimXIi 

[0 0 7 4] 01 5fi<fc£t, *3fca&©MH8**l 1 Mm 
^6 1 0 wmi:/jN$<fe«>tC^nT. Yffi^ft^c(C^£-5 
&S©*«toA»*. uOitA^t), ffi 
*A©iS3t»l 4 2 a©MHI&1BttB©%ftffil 4 2b 
©Wii 0 < -T-5 ett, (Btf AfcisttSSfttt 
»J!iJi©jiy£-r*iiitt*««BC*i^*«!3ttt»lliH© 

D3Ci*»j«r*ct«««if*-eft*. ^©^m. ii^sc© 

[0 0 7 5] *Xlt]g££J:S7* b^Xy HO&ffl 
V»T«3ttt»BJiCI!Di!!i*»jatT*»^. 7* hVXi? 
©;1^->1 4 2 aWl 4 2 b©ft#»ft-+ffitt, !S 
3fc«-ttIIB©iMjBI»*, «3ttt»Ji©Tfc**Stt^^ 

->©«ffiswittt j M«ff^#«bTS^ici§^-rn« 

[0076] 4 (Dmmmm) *^^©m 4 ©£%$ 
itLT, siiRi*i^ffl^as*^«©$e.^fi!i©ss 

[0 0 7 7] 01 6 fc^T ck^tc:, *nt&Mmiz£&y 
*h7X9 16 0lt ffi«iAffli«16 2a©iW 
tt#B©»3fc*i 6 2 b©ifig<k0'h£<, j8J£fiSi6 
2a©ft/h^H (lo©jl7tg|5©ffl<hP0©jgftg|5©32 
i©«/MHH) taftSBl 6 2 b©*/MWHI4:«ra-C 

ftsipicttjesns. tz&, mytffi 1 6 2 a Rzsmye 

951 6 2 btt^aUJKEilSnTlr**. 



(9) 

[0 0 7 8] Z.<D£5tl7* b^7.9X'<Dmmm^S. 

&wm-?z>tctb\z. mytw<D\B.m&8 um(D%m-c. m 

(8-4N) t, S3£W©ESJ&«6tfm©*lS! 
T\ jSftSB©+4>WPHrt*ft/M 0«mi^ifil:Ei 
Vtz/^9 — > (6-4N) &m-?2>7* hVTs^Srfflti 

10 ^-en^-'tlft/M 0 wmtft/M 2 tfmt&4J:3K:iE 
£E»3fc©T#*<ISIH£fc*©T, XKM<D+it 
NHH. -C-n-eni 0 <xmM«t.l 2 /jmiil^i^J: 
•5{C5>^'AlcE«U7c ; b©^ffl^7c„ 
[0 0 7 9] 01 7II<t5i, a^gB©ifig^8 /ira* 

<&£>©>&*£»&>«>. ^©ct^6fe. M«A 
©il^l 6 2 a©itg$rM«B©jS^gPl 6 2 b©iS 

B*>flS*A©#a<, ^7¥;tt«8i©®!«S®7t-r-5ffi«$r 
'b2<?ZZ.tH* HtfflHfcSaTWBATfcattBT 

[0 0 8 0] %-mMMmiz£.Z>y* b-?X9 160^ 

0/t^-> 1 6 2 aStfl 6 2 bOMW&tfelt IE 

- >©*iSEI«$tt:-$»ffltJ*fc#It LT3g^)tcK^-rn« 

30 [0 0 8 1 ] £JL±©^flS»S8Ttt, 3i®ttffilH«T'&5 
i«18 («*C) tt««BK-£Sn"&«fc-5KU (02 

ms-r^Ti**-*-*©-?, aii«««*-c**«*ctt 
«H*AtRi;-7^^y'«^->T(aBgflr«3t*fftt-3T i b 

[0 0 8 2] ±IE©ittWT«S*t«©IHIdi* 1 M 

40 JJg£^;fi&[H]i£V^->£Jgj£L;t&> ^©±IC^2© 
-5. 

[0 0 8 3] ft*5. TJfca*affiKW©Jt««Hft^«« 
«H#B) ©*5Jttt»l!B)i«iiiOIHCi»tttH«&IHia 
£A*7>7-f>± (««A) ©SSftttttlBJi*iSfc»jST 
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TJfi#*iBK8t©Jtl8WSuflB* <«*.tf*tl»S«»fiJc 

snfciaotJWt*iHi!b»ttt»*"i-*«»t"r*>, sit 

[0 0 8 4] <SS5©£J6JBB) #»H©SS5 

w-r*. 

[0 0 8 5] 01811 ^{MSS 1 8 0 CO— H3ii#© 
¥ffi0T"&£. 01911 018CDA-A' SRSIT* io 
*. *^ffllJS« 18 011 V-XA'X 7<>181, y 
-N/U7-f>182, V-X/U7-f>18 1ty- 

hA**7-r > i 8 2 tciin«*«i:»i«anTi>4s 

tt*£*feJfcH*ttlI (ESt««) 18 6, «C6WC* 

f is se-SA/cins. nswoiWi^^xifii 
ausatarr*. ft*. ^7xi«ii 9 o±kh aii^ 

»Sffi&tf*tffi|S£»BBi8 1 9 4 A*. £4**ff 1 8 6 £- 
a&SfcS.kSfcKtt'&nTHS. 20 

[0086] 3 ^$mm^m=F issii m i 9 tz 

tf;?£?\Z. 395^ttl 9 0©±©i»««Bta»&fc* 
y- h«C 1 8 2 a £. dr- hft® 1 8 2 aRtWM&S 

1 9 4 ±£J§MS3ftfc*fi»fcH 189i, 
I187i. n>3?i7 hJil 8 7 aSJ/l 8 7 bt, V 
-XlS 1 8 3»tfFK>«1.8 4tl:J:oTi« 

[0 0 8 7] CK»3^^^jgtt*T-l 8 5CO±(C« 
1 9 2#»j£Sft. £©*6iBt#&tIJI 1 9 
2CHHH >««1 8 4©3l#®Lmffil 8 4a©± so 
fllHc:3>*£ N*-;n 9 8 A«ffilt4«t5l:/^-> 
j&j5££nxn-5. -€-©±K: TJUS^Aftiffr 
&#J*3ftfcRW»fil 8 6**, KH>iffil8 4® 
3l#@b«Sl 8 4 aK3>^ h*-;H 9 8£tf*L 

[0 0 8 8] *6«>*ft«*»&OAS#>ec*#ba 
8 6*f&j£3n*ffi#0lglM*ftHJIl 9 2 

<DTmzitmfkawth®fre>t£z>&yt&®mm 1 9 1 # 40 
jE^snxi^s. 

[0 0 8 9] J^TtC, 02 0 (a) ~ (f) £#H8Lft 

[0 0 9 0] 02 0 6a) IC^TJ: 5 £. ffi®]®mn® 
194, WMi|18 9. KK>til8 4RIfl| ; f 

i 8 5 (*hs) *^<asnfc*«i 9 
o<D±m\z^mmytftmmi 9 1 asaMrrs. ^ 

ttftMBl 9 1 aT*51/i?7h«»i:I/T, MAtfOF 
P R - 8 0 0 (JtEJStfcffctfcB) b< « 5 0 0 r p so 



/<? 

m~3 0 0 0 r pmTXtf>3-Ml<t!)iftT5. * 

mmm-vit, 2 0 0 0 r pmx-3 ofMWifrfc&fTofc. 

[0 0 9 1 ] 3«^^^Jgin^l 8 5jWBfifc£nfc 

s«i 9 o±k«#<©&jr»bub (stus&smffii 9 

4, HK>til84f) . «g^«189. 

m (^0^) *3&taiJianT^*fc«>¥STttft<, -t 

n-fnoiETtKSkS^ftUTliS. 02 0 (a) JC 
^TJ; 5 tC. 1S19 0 H KftttWIl 19 1a CDH$ 
**tk«!Wlr/hSVi««At, AftttWJIJll 9 1 a©H> 

fttt^fliJll 9 1 aCDJ!£tt2Mm, ffiitB fC*stt3!SS 
^ttmmS 1 9 1 aO)IJIi3/!mtft5. 
[0 0 9 2] #tC. 02 1 \Z7fr-? &otS.7* V?7.t>2 
lOSrffl^T, 02 0 (b) H^Sn-5«t'5(CgJtS:fT 
5o 7th7X^7 2 10ll »»T^-rn»©3SE3t«« 

2 1 2 aW2 1 2 b*«^«aiji:E«$nT^«. mye 

I«2 12a 1 9 0 19 4 **T 

■K»rtsnTt»**«AK:B«sn, flBtiB*2 1 2 

Tt>*. jfi3te«*2 1 2 aCOESD 1 H jg7fe^«2 1 
2 b©fif D 2 J: 0 < M^ntl^. tztz. 

H IgD lH15(i rat* D , IfD 2lil0y mT 
»S. 7*F7X^2 10 tfli Watt fcj; 0, ^«A 

n*^<&**"r4ffia»je3ie-r*ffitt©jt***. ®«b 

[0 0 9 3] 7* 2 1 OICiDWl.B, *§ 

8)$5«gl 9 4ASTil:M$ntl^l«All 

1 9 1 a©«t»*«*VJfc«D*-A-j|3tttftO. 02 0 
(b) fC*lt*«!3ttt»]IBJil 9 1 a«f©*Sn?jS-rfl[ 

[0 0 9 4] ^(C, 02 0 (c) t^$ns«J:5tC, 9g 
^tt^JJgl 9 1 a*58«LH»©A»&JBjSTS. Hft 
itlt, 2. 3 8%©NMD-3 (3ftMjEcyffctttD £ 

SnT^4<R«A©fl*»4BI2 0 (b) ©IgTfflUfc 
7* hVT.^ 2 1 OWiS^gl^ 1 2 a£0t>, /h£ft 

-r*««Bn»i«snfcia«tiBii;Bgonj§joi!]i«t 

ft -5. 

(0 0 9 5) 02 0 (d) lZ*£n.Z>J:olZ, 0 

SL<IJl2 0t~2 5 0tTjRfflS£-r-&;: iTCieB 
(®^tt^l!§«l 9 1 a) ©A3&»«iO*3&»n»636»35tfl 

H 1 8 01CT3 0^P B 1^©S^fT5. 
[0 0 9 6] ^©^, 020 ( e ) ir^^tli) J: 5 \Z. 

{hm\z£z&yt&mmm 1 9 1 zMf8,vTz&&.±\zm& 

MII19 2tlT, V=y7, h^lg*»^L<«l 0 
00rpm~3500r pmT7 hf >3— hldj: D^fc 
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f4. #3WJT-t2> 2200rpmT2 OfMWSMTT 

m 1 9 2±fcttrt3ttt»iiji 1 9 1 to&wztowtam 

iSfttttStflgJi 1 9 1 ©GgB£ D *>»&A»fc 
K W-f >«i 1 8 4 tJfcOlST 
ManifiWtSl 8 6i*«l«t5t»03>^f 
h*-;H9 8 (B19#l) t7*hUVy57-ftt 

[0097] ft&ic. 020 (f ) tc^$ns«t-5ic 

IfittttftffiK 1 9 2 ±{'S*f*ffi 1 8 6 tt£&&MWm '0 

5 2 o o o Aamm-zM&mm&n^. z.tuz&wi' 

-f 8 4tSlflii 8 6(izi>^^ h*-;H 

5 z. tTK»s««a^s«*«»6na. 
[o o 9 si a±©iefc«fc !®7ttt^flii 9 1 ©n 20 

J¥#»fc*»«ARtfBTiBg©JlfcS»3fc«*2 1 2 
a&tf2 1 2 b£*Tf -52l„3£#©2 1 0 Sffllr^Ctt 

n-B*rt-«s— aiafl»tt*f^j5)E-r actjftt-r*, ft 
a&s»«ttt*wr«ss*««fe*^fcsws*»#6n 

So 

[0 0 9 9] **ifcHTtt#S*aM3tttt»IB*fli 

fcHi;Bg©n»©iH]as*«»j«an, h-h*i*3tjs- 

[0 10 0] *fttKffT». 2a«C0ig7f:M^2 1 2 
a, 2 12bStt57*KV7i'2 10 4ffll>fc*«, 

[0 10 1] (S6 6©|fcilB»J8) «TK. *5BE©SB6 

»C^J5K-r-5fc»C0g^I@tC*5HTfflli-5 7* b V7:7 40 

[0 10 2] 02 2te, *HIMTffiti57* h"?7 
£22 0©¥ffi£^t". 7* hVT.7 2 2 0 £:8t5©fl 
Jt»tB07* hVX*2 1 OtOJt^tt. 7*K7^ 
2 1 0TiJii7tgBi:bTR^C0ii7tffi^75 J IS^e.nT^ 
7* bVT.7 2 2 0T»a-e-ntttS»K»3t»t 
bTR^»SiSffi^2 2 2 a&tf 2 2 2 b nx 

[0 1 0 3] 02 3 (a) ~ (f ) * so 



*0 

[0 10 4] ST, 02 3 (a) (C^T«fc5IC, 
tf@19 4, |gi»I18 9, KH>M18 4» 

tfif#i»iHt*?i8 5 wfh*> 4«»*snfc« 

Si 9 0®£9£#£?I!tf3M£ttHl 9 1 aSMt 
So JS5ft148tflMl 9 1 aT*4U^H»HtLT, #J 
X.lfOFPR- 8 0 0 (*JSU6flStt«) £»£L<(i5 
0 0 r pm~3 0 0 0 r pmXT. bf>3- MC <fc O^ft 
■T*. **S6^JT'«, 2 0 0 0 r pmT3 O&ffl&tt* 

[0105] 3 n^MffM&ttx? i 8 5 a»»jasnfc 
mho ±.\zi$g>< o&mmmm mto&mnm 1 9 
4 . h* u-r >«s i8 4« . mm.wm 1 8 9 . 

n-?n©)ic:tica3s*«#fiELT^*. 023 (a) k 
<t f»ic, isi9o «, mft&mm 1 9 1 a ©11$ 

A<Jt«WK/ha^««At. !Sfttt1StBiJI 1 9 1 aom 

TtttWgB 1 9 1 a©JSSH2 Mm, flBfcBKtittaS! 
ft&ttllJi 1 9 1 a©J¥ Ste3 /tmtM. 
[0106] i^lC, 02 2 tCJK-f <£3fc7* hV7,;7 2 
2 0£JB^X. 02 3 (b) [Z^ftZko^mft^'tt 

00 7*F77? 2 2 0lt P3i©l«2 2 2 aS 
tf2 2 2b«Sn. S5CKK>iil8 4tK 
WU8 6 (H19#R) &tg«l:M$t53> 
*£ h*-;H 9 8 *»J*-r*fc»©»3t«i*2 2 2 c 
^SntHS. SS3fc»*2 2 2 attSfil 9 0±ffl 

mmmmmmi 9 4&TmizwrfL-znT^2>m®Aizm 

S^n, 33t«l*2 2 2 b«*©ffi©KK>«S©4t 
■rifiUBCElStlTtiS. igftfil«c2 2 2 a ©it 
SF1I4, iS:ft®*£2 2 2 bCllF 2J;D : b/J^<P 
j5&$nxn-5. fciAH ESF 1 «5 umT*f). it 
fF2lil0ymTW. 7* 2 2 0 ^-5 

8t©Jt*#, «*BK*5tt*«3t"r4iB«[3t*aE3fr*iB 

atojt*«fc0/h3<«3£3n*. 

[0 10 7] 7* hV77 2 2 0K«tt)«3fr4IB. 
ib^ftttSl 9 43ftfTJIK»rtESnT^6«l«Att, 
©fill© h* U-f >«a©tt«-T4««B «fc 0 fe^Tttt^Sg 

1 9 1 a<Dfftmifi1t1<*1Ztb-*—rt—KyttteQ, 02 3 
(b) fc:fett*«3fctt»]l8 1 9 1 a«*»O^We*ftt« 

[0,10 8] #lC, 02 3 (c) tc*£n3<fc5lc, ft 
^ttlSBil 9 1 afc£*UH»<0£i«£»jS-r5. 
iiLT, 2. 3 8X0DNMD-3 (JlUSCJSfbitffl) £ 
fflU*. cntCctD, fflffitttl 9 4*«TJHC»j« 
SnT^*««AOOIBttH2 3 (b) OlgTfflOt 
7* hV77 2 2 0©igftffi«2 2 2 a«fc9t>, 
Bg©R^©[HgC<t^0, K l/'f >tSOfl:l 

r fi « b i c jgfijc s n fc db i n c w. m © n & © ca a t 
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[0 10 9] #tc. 02 3 (d) l:*$n5«J:5i:. Iff- 

(satA-BUis i 9 1 a) oDAnwotofrtimzfrua 

S(CJ:«aK3ttttttnill 9 l*«»«Sn5. #2*i6WT 
«. 1 8 0tT3 OiNIMM&SfcfTS. 
[0 110] 02 3 (e) \Z^2tlZ>£oiZ, 

amz&zmx&mmm 1 9 1 &jbjsl&s«±k:»» 

ftfiMMtl 9 2tLT, U^XHiriB*»*l/<ttl 0 
00rpm~3 5 0 0 rpmT7e>3-hl:J:!)iffi 10 
f*. #Sli£0<IT«. 2 2 0 0 r pmT*2 OfMW8fe*rr 

Ml 9 2±Ca«3ttt»llJBl 9 lCDCittfcjSgfcCiB 
AftttttNBJll 9 lOOfciDfclt&frfc 
Wtkb.t£Z>. S&K, t 5 K>tffil8 4t^OlST 

pj&^nsRWu^i 8 6 t&ii^-r^7c*cDz3>^i7 

h*-;H9 8 (HI 9 #98) S7*MJV^77^S 

[0111] SkfgK:, 023 ( f ) (C^$n-5<fc^tC, 
*6H:ft:«§lil 19 2 ±lCRtt*@ 1 8 6 £&*&MSIR 20 
*2 0 0 0A©«ff-CJiajll»Sff'5. cnfciOHl/ 
Otll 8 4£Rtt«ffil 8 6\t3>?2 h^-;H 

n&——>!f-t*z-tnm.tom 8 6«^$n*. 
&*, ±e©«i:3K»jsufc*^«s«i 80^, ma 

[0 1 1 2] «±©I8KJ:?> v «3i6tt»Kl 9 lOl 30 

j»*«»&««wtAatfBTittffoatt«a3tt«*2 2 2 

aSDf2 2 2 b £Wf -Sit^g: 2 2 0 SfflMiiT 

■5. 

[0 113] fc*. *H«5«Ttt3p^a!!B^tt«HIB*ffl 
^^ii»«tl*ffll^uit«A, B& 

jtciHCi»«*fp*"r* - ta*T*. tf^ssxttttne 

[0 114] #ffc|fcfl|Ttt. 2«ga©i§7 l d;®*£2 2 2 
a, 2 2 2 bitt«7*h77i'2 2 06flHfc)l<, 
Sft^f&tt H ft KIRfc $ ftft I ». fctAtf3 H&Ttt&M 

ffiSi*^ 1 8 5±Kt>R&amg©n»©S3te»*£» 

[0 1 15] ±E©«5a^6©HM»ffi , Tftt*llft** 

Ttt*t«ie*ii*«ffid^a nt i»& $ 1 ~ 4 © 



22 

024 (Hie^) i;*-rj:3K. nmms 

©«f'i>W£. ffildWSa^*® 2 4 2*$*- WC*5-f 

>i 4tra-©ieTra-o«»r»j«'r*^t3&*Tfr 

«Ff« C t T«3tttt»IIBJi©fl!l**«Jt«WC/hS n« 
[0 116] 

[01 17] SilSMPaffl^?Sa*^»e©* 

m^mmzMf&-Tz>z.£\$-c%tz\,*tzit>> Rtt&tz&tt 

Jt**«*V». -tot, B*f ^<T**SI#*T*4R»ffl 

its. cfflcw^, mi&Kmmmmwigk^mmiz 
[01] Sj©RW^ffi§y»«©-a*^©¥ffi0. 

[0 2] HCiA- A' tCi"ao7c»r®0„ 

[03] (a) ~ (f) ir&M&ffi\z£%mmKMmm 

[04] i3 0Iitffl^f»n57* h77>^©f ® 
0. 

[05] 03fflHTffll-^n57*hV7x^©¥ffl 
0. 

[0 6] s3iBKtti5ffl££«©ftiiiB (0 

lOVrBBKSffi) . 

[0 7] (a) ~ (g) \±*%W<D&l<DmmBmiZj: 
S»iiKS*BfflS!«a*jR8«©»iiXgB. 
[08] H7fflIiTfflt»5n*7* 

00 

[09] 0 7©ISTffl^e>n?)7* hV7>i7©¥® 

0. 

[010] «%ttMMM0!)JM&ft%80^®Hff£v 
TBI. 

[011] (a) ~ (f) 2 

[01 2] 01 10IiTffll^n57* HvXi7©¥ 
ffiB. 

[013] R»i*«*a-rYtt&«ttte»ffiHic**-r* 
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[014] *5SWl:«t*JB3<OH!6»»Tffl^e.n*7 
[015] R»3*Jl£a-rYtt£«*fctt»ffilifc*t-fa 
[016] *»WlCJ:*J|4©iafi»»Tffl^6n*7 

[017] ss*»«s«-rY«t«3ttt»jiiJitwr* 

[01 8] *^W©m5©^i!iS^tc«fcSSI*S?« B B H S io 

*SBcD^(iij»«<D-ja*»©^ffi0o 

[019] 01 8fflJSA-A' Initio 7tKfrffl0. 
[02 0] (a) ~ (f) \tm5<D^mi&m\Z£Z>Kftt 
aH*AS*&B®8jftX8H. 
[02 1] 02 0OlSTffll^n57* HV7,^CD¥ 

ffi0o 

[02 2] *%w<Dm6<DnMMm~em^*>nz7* b 

vxi7©¥ffi0o 
[02 3] (a) ~ (f) «JB6©^Jfi»!8Ki*SI* 

[02 4] ttS&«M**«a«»ttSnT^*tt£©B 



[01] 
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i (c*f^-r^.¥®0o 
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14 y-^U7-f> 
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2 0 #57.»£ 
2 1 teflkJB 
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2 7a jgjgmffi 

2 8, 6 8, 191 myt&mm 

2 9, 6 9, 1 8 6 R*NS (SWIill) 

40, 50, 80. 90, 120, 160, 220 7 

42, 82, 122a. 122b, 212a, 212b 

4 4 jgft 

162a. 162b, 2 2 2 a, 2 2 2 b, 2 2 2 c 
l 8 0 £tt9KA£*S*0*?IISff 
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